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g ^t*t* fartpnr fern* i 

f R sro cro *lc*r <3 «rro cro ^RTO ^t^tf^ f f 

^ TOTO cwf Rfaa ^iti * 9 , vfj^tc^ cwi *? m i to 

TOTO TO^fa ?wg ^ ^ ^RTO TOcto: i 

1 » 

^ITO** f»F,^TlTO TOTO^fa, l®Tlfa $$ *lc® TO *f<7^ ;fl *jfH jc^t, 

hcstu' m ^vn tots «rtw *lsi tosf i w ^s^Ig ^l 

HtC*r<I ^fRTO *RTO ®r3J fTO** C^FST *lc® RM '<3 %t*3i 
CTO W «[f%5S *ffaTO1CF fag^r ^f<mc^ | TOVsffa 

OPT I vilCfrt* C5 *TTO TOT *T& *lc® TOS, CS W.SfG flfa^T® *tipfa1 

*lsi fasten I fm e t c*il w *rrof stsTOg TOc«c*s i 

• I 

TOcs torj mssto TOc*il csl w *trof mssi stlsi mc^ i 
orc*f cs sw *tTOf TOsts to s**r <stef*r®, <ii:TO c^lgRra 

TOStCS TOTOfa 'tffaSTO =srf^3lt« I <7ll *ITO WC'4 ^TCST TOflfTO 
% TOR | Oil fal ^Si CTO*!, Wft*TS TO TO TO ¥f?5f, CS SW ’<ftd> 
^fro s *ffal TOsi cro ell sw g #fi> mc*ts m 

sm® *lsi mw i cs *iw $7 t^c^rt to TO^ft *r^c^c3r ^1 fa ^tto® 
*lc® to m, TO1 fasfir® s*RTO &TO ml i ^1 $$ TOm TO cro toR- 

fTOl (lead arseniafce) I 1*1 *[fcTOTO TO*T TO fas Tl^l TO 5 ? I ^tSCOT 

CVCaTG dll Rot TOffa ll'ltfafa, dPR fa S^fCS TOC® 'ill Rsfa 5 

• 

n*ft<4tl®« ^l«n mw, w Tf^t^ ^f%‘=rtc c 1 ^«| TO^ftTG TO I 1*T3 
^ <2t«ffa TO*i ^1 ct, 1*1 c'<m faft ^r^fn- 5 tc*, n<i^ 

^TO'G ttj’itfa® n«G l*i wci to?t *Tffa® *l?i ^ i TO®rll*i 
(£t?fa^ *1 c?t c'Jfi ^faiG ^ *lc® *tt«r i jtc*, toit®?t 

TO 5 *! c<rtOT ^tc 9 ! ^1 Rfsl *1*11 ncf i ^1 RfSi r ^K wc^r 
I TO«fl (Til cTO*l ^r?;?^ ^TOG faOT Gffifan 
*1^1 I 1*1 «[®f3 *J<1 ^TTCTOsF, ?1*SW9 ^c*, CH»?R1 

TOc® (CF^r TOr ^f5 ^1 toV <3^5 *l<n 5Tfr<p i Rs^nTO 

’if*® to*t^ sn TO^, 1*1 cm *jfw ?® m^f*r ^fan trc^ i 
^[RtOT wi *fTOc$ cro otg^i ^rtc^ sn ^Rrai, cm, TOrmR 



i. {sir 3 *, w * 

to war ^fwi *TO3 *rfs® % «rh- 

st3ft3i *tit* 1 

• • 

cto •^rfafafaarcfe* 33^31 to ^rt> 3tro '^s* *tt3 # 3ft 1 fvf 
®f3c® ^st3 <2tf®3ro tot ^firsi, *&\ 3rocsr TO*fc33> to 

^33 ^tf3Tf3 3*f33T3 to, ^cs^s 3vnr sT3«« cefci 3f3r®t^3 1 to® 
faftfc-TOMtfTO ^33 ^rtfw® S3 3 ft scfe, ®cs *rfsi 'srtfsy® jftntci, ®Tst3 
*?3 ^i®rs ^Ht^fv 1 aft 3W fsts **ft fsst3<T fsc*T3 w 

3t3i s^3tc^*i ^sl ®ro tos^s, #3 «ro to *rar s^ C3\® ^c® 31 
"* • 

‘ E trc^ ^TO, 43? ^TOCOT TOf33*3l3 TOftf 3Tf¥c^ *rtt3, C3*t3 

\ 

3»?3c e i fsfite s^3i 3 cro «rTOft s^3i 31 *tro 1 

^cslwr to*^ wft^i %*t 3& s^c® *ttt3 sd> frot •tar 

s^c® ^f® *Pte C3\® s^3i 3t3 1 3Tt*tc3f*r3t3 3TO3t3ri? #ti>*3*i3 ®® wt 

S3 3l I 3*3f3 3tTOftc® TOt3J 3TO vs 4 ! 3fS3tC^ 3C^, fTO tsl 3& 

• * 

3»f3C® *ttC3 31, f3®tf®® ^f3C® •ttc? I ■ 

TO?3C3 CTO caPtrt 3tW ^33 '2fC3tC‘ 5 ft f3C*f3 TO *TOVl f^3tT^ I ^Sl 
^0>3’TO TOT'S f33t^FI 433 fo4^ ^33 313133 3l$ *f#fas1 3*31 S$3lfTO» 

^stog f3c*T3 to *tf33fTO s’^ifro i ^si sfirai 3c<3 sfro ^sl to 

*1t3T 33 S§3TO f% 31 C3*T 3J3TC® 3131 3t3 I ^Sl3 ^TT« 31^ 

^TO, ^Sl TOSlfa, ®TO ^3tf ! ® S^CTO *3l3f3f3C3*3 3Tf3 TO^ Slf3- 
3*3 3CS I Wft*f 31 TO 333C 4 ! 3C3T3 ^3C3^ fsfsti S3 31 I TO- 

^C3t{:3 3^ 33t S^C« 3SC^ C3t® s'^31 3C^ 31 I *H33 f% ^5t^3l f?3l ^ 
i£)^3 *ix3 ftf^TS f*re^T «fl3^ 35f3C*i ^3331 TOI^S 3^1 S^C®r® 3* , 3*f 
C3^ S^C'® <2^3 f®3 33t3 ^tC3 I WT1 C3tTl ^^Ttfs 3^ ^f3C® 

S^C*T '®rf3 v Q ®t3®3 %33 ^tTO I *fff33 #t3 (Paris Greenj 3tW ^3^ 
^2T333 ^33 333? #fCl>3 TOT3? f33 I 3rt33 WC3 ‘33*' CTO 

3FC3^ Ftf%3l C3 5 ! ®F3 pF3C^ Wt^l f*R^Tf C*T^ ®ft33 3fS® C3 W 
3tf%C3, ®tsf§ ^ 3^ 3 T f33t3 tS SC«& I •t#'S *ltf33 <^C3 

5.0 0 9tTfTO ®fCTO 3tc*t«f3 S3 I 

cnr^rf33t3 3t^^:3C^3 ¥f3C3 CTO 3ft ¥t3*l f3^F?t S^C3 ^Tt? 
Sf3¥t3C*f3 CTO 3FC3^ ^3^ S^3l 3tC^ I <2t3C3 C¥C3tf%3 f5c33 ifl3F#3 
WC«T ^ «rft«t CTO 3t^C^fe ¥ftf® 3 r f33l ®tSfC® ^ '®rft^T C’fftff^^ 

3ftc^C3^ FtPnri Iwft ^3? <?3 TO (<2ft3 8 ^^fTO) fCV f^3t3 



I 


I urMr?r CqfqCqq (spraying machine) qfq| ^ q*ql | 

prfncqq ajoti qcq , ^qs £qq srs^s qfqqfq qm qf*ri» i ^Tqcsq 

wror q to £qcqq <srcq|w*t qfcc»re wwi qfqfVr^s £qq «tcflt**r 

• 

qrcq »n i vRfci&vt't ^tqfq ^qfq qfqq i T^n w^wt *tt* qq >Pt qi 

$tnq qf^tcq ^tqro qfc qfqqfq to qrf%qre q^qt nc^q'i $tqfqi 
^sRt^tcq ^qq atcstq qfqre*ttcqq i cq cqtq orWc^ cTOqt^c^fc 
's cqtfrtfqqfq qftq'cqfe qtaul qtq t qfci .*m fqqfq ffisqtfl qfqi 4t ^qq 
'Stnrf^r qqi qttre qtcq i ^c- ‘ * “ ' 

*HTOl»r c'-tfq’tq tojMrt fqq& * 
qfc qfqrs qftqq*i 


(Ml 

qfa-sfqq-vstqtsqfcq cnw* v ir«in qyq i ^mc^niq 

^f%q qtqtqq^s qts?«q ^ srq tf^ <5ft«i qrfan to qfqqr* 

q*cq; «iiq, srfq, $$t®r, ^®rffq qfq^fa qq«r-cqfqT ^fw qtcaft «m 
c«t%^F i fq«hi cas(%q ^f%? to *nH qfa am qfqre qtcq qi. 
to qcqq qccqr qfws qW ^qtq’3 ^ qtra Tjfc»rf« q*cq« qw 

^rcqr qtqfqq '®Wq nq-qt^l (parasite) qtq F. 4^f%9 TO ^ Sfqrfs 

fcfaq -qfqqfc^, ^tqfqi to TOq to sjqq qtfro to qfqTO vfm qtcq 
qtfc, f*% cqrfq ^ qi tff*rs to qj ^fps? W<f f%a to Wttf qi 
*tfqqf%q> qq qi i ^qtfare ^qfcq ’stcTOt^fc (saprophyte) qcq i qrtcqq 

^tfs (n kind of mushroom) cHtqt'SF ^t$Tq fqt*fq i ^qfq q*f qfqfq'i 

^fsc?q qrfq qqw qcq, ^qtq TO, qi q^ qfl i qfqfqq wftqq 

^ficqq qfq^ ^qfq cqtq cqfat$» qt^ i fqni qfi-swrsft T^rtfr 
w qrfqqi *rf«^q ^q|w ^flq caq%^s? q^fqqf^q i «rt<^q qq^ 

^fcrq qfq Fungus I 

sm q^tq fq^fqq^q^qqqqt^wq" 5 ^ ww'ttfw qtcq^qq ^cq, 
‘Sffjfcq, ^sitq ^cq, qFi qr^q qfqfq,*^^,- qc^q -qfcor qtf*f qtf*r fqf%» 

wf^lq fungus ^q| qicq i cq ^tcq ^f%cqq qi qfqs «rt^q 



fassto i 


'b 


(w i 


srtjtfx *tf% <rtf*f fungi i ®mcts T'f-faf&ar, 

wt’pr^i, ^r®re i 

vnt *ito fungi ^ <sftt*,—urtecro Tte ^ncrr^, ^F«*«f»r 

*>T®J^ fajfa 5 | fa<rf*t? 'O ^tCSrWCTt'sfl fungi * '5(®T^ «ff«(¥ I 

^tTfcra *;c*rr 5r®¥9fa tgsPVi sprat* i tc«it cnrn Ttf®^ 

(edible mushroom—Agarieus cam pest ris, Liiwi) i2f*ffa I ^ Ttf®* 
*5^6 ^«n CTt*T C3£T%<1 fungi <r *m®, C*T| arMI #C3tsf% I 

®tSl T|C*T t^W T®C^ ^9 fungi ^C® *1 f*TtT Ttf® TlC® 

<3*PP STCTl ^Tttc® ntc<l I . c 

j\% 5pre Ttf® Agai-ieaceoB TfW fungi ^(3^% u ^5t?T ftcTO 

^ c*t, *rr®*fl, wt^l, ^f** ^ ^rr* *r®T9f*r &rf*T ^*rfvrra 

i c*rPrc® fW 'Q ^f® «ra-^ l^ffac® tstc** 

’Pr*r (gills) *c*r i ^Tfc«?<T ^tf® ^<5r® c?c<ra Tfsrf^ ^f® ^ i 

Ttf®*:® ^f® ig^, ^ ^treiT ^*tc* 4<pf5 ^f*t* *»ts , *rtr<T c i «rtcr i 
Wfift froorcr Pt®t ^ c*fprc® ^s ^tar* *»t*i 

c*it ®r*b c® 3 ? *^f<r ws tsts fara , »rt®ft si?*! ^1 ^fircsrs, c^rtc^p tTt* ^¥- 

®fS Bf3F IStC^ C*C5f<T Ttf~® *f*Rl ^rtc^p I Tf? ^t'Q sfPni fS* W^C*T 

wir, at*? 'FtC'a^r Wfi Tic® £pf<t fawcar *p®nr T|<n Pm^Pr 
$fn<i *rtr® fro,® i ^t*t* ^®¥gPr ^ «s**r *rtc< 
■*\m$ «rt^, fr^sPr® c^ira ^t® f^* ^ i fn^sPrl 5>*Phi 
«£tt9 Tic® «stsre *fsm ^C'Q fafn® 33 ^ 5 Ni *ic<rt Pf®^ ^1 n^ i 
qfa ^®T^ >if^® “nPr® ^fw Tic ® m crt^ Ttf® ^c®T®h 

<P<ri -<15, ®t5i^c^ 's® ^aprws^sfir ^rcei ^strfra ^p®^- 

'qPt ^ ^ ^®^p gfa « -stpppffe ®rfc*ni ^Wc<T^fwi 

^fpr ^ ^firai Tfc 3 ?; c?Pfc® ^tc^nr 

grt« I ^f%*f P®f:rf5[^C^ ^Tf<T ^ftsrtT(myeelium) uq^; ^^fef ^W^t 8 ! 

^ (spawn) ^f*Rl TtC^F I ^*1 >lt<t«T*l®S ^S^TCT Pf 5 ?® 

«if«fT5 ^f%c®r«, <w®.° f-r^-® tIc® t®t nrf'41 ^ Ptt^qPtI 

“srPr® ‘‘trT’f t!c® ^«r 'o Tf<s c*r^*i ^cir, , «rf^ c^ «t^c^ ^t>rai Tff® Tfn, 

®tTl fungus vfl? ^ I pr^’^gpr ®f^T nflC^t «f«m VQ ^tPr® 

^ aRt^t® snP'C^rl 'srf® *rf®c® *it?r, ^ f*f^c®^ c^rfr 
(TPt^^m^lC® ^ ^®=1 Ttf® T5l ^ rtc^r >Pi® ^fic** «?t^- 



i 


. ■rfofsrfsFs ^ < t^?rc < i ^rs' fa®® 

^i% iff® ^n* ®cs i Tfcsft *fta *fc«r* ^ff^r ^ 
'sfa *rr* i fa®c®s *T(r ftw tptsi orfac® *tr^i i 
®tsfar* c®R c®Rlft ar ^:fg ^rfarfapra *t*!t?r 1 ^ 7 %^!? c®Rc®Rf 5 
^rfacstcfo srT«r ^ 1 tt(® 3^91 & os? ®f<tfi ^%®ta 

^<r ^ffcr ^n *rc® 1 ®*r «rc=T®fci c«ft*r crtelro srts c?*tjs 1 

« ^tf® 1 crf^tro ^nfasrc’T 4 ®i?i *tt®*n ototi *ftc® 1 
to c*\t ®ttei a^ *if®* £«r*r? ^t®tfa® *t$\ *k$ i 
5 wh. ws At ^fascia ^tcw ®*rc?o*r 4 ®t>i ^tf 5 <i ^t®tc* c?fac® 

*lt «®1 ?f* I ^< 13*1 < 4 ®?tC<T -^% tt^ ?fa I 

fac*fa (gills) ^®rnrs ^ptfa«r® ^<**1 or^i ^rt^ 1 

*fK (fern) -arfwtci^j ’fit®! 'Q <*Tf' 3 ®N vfl^ ^fofgfa ffa *ft ^1 ? ttC® I 

nfa«i® nra® fester Tfwtft ^c*fir ^.fitrf? %*f 

c?fac® nfssi Tf^, ^gfa 5 * ^rrf® stft < 7 *tfa (spore) 1 ^ c^isr 

’ll®® 3^1 ^®? ®t*f ^*rriR ^c<t 1 fascatfte ^fi? *rfca& At^ c**ifa 

&F5 Wfc 3Rf I Fungi <J3 CMlU srtR 7 1 A% C*tfa *rfa*t® 3&®R 

%r$$ ^tfe* fnc^nr fas t$m ?ts i At ^m*i f^ ^tfoa *tc« 

<2it?§ c*rt»r®tc^ *rffa<ri *ttc* 1 fa® c®R c®Rfe® 4<H®lre 
*fl’*T 3 &fl 1 ?f* C? 'SffaSC 6 !* C®R fa*^ ^TfC^F =T| I tf’RRTN ^fwfS fa®C® 
^tfa<T ^f% ^ mtx I f^J m « 5 lf%f 5 

CTf *rfVl® ^C<T f(c^ ^CTf®R"f 5 ^fwfr ^nfwfC'Sf Tl?n 

^1 ®r -9 'm «rtc* 1 • f^t ■&$ ’wn Ti^tfarc® 

t*rR ffw 4® ’fR ^(ct, a av <rff3r sf'ot® wtfs 

orRc® *rr^n ^1 f*r^r 5 ti arrays ^c® i^tr® 

^S51 ^1%^ a^ *\#t$ »itc^r I ® Tfc*fir 

^’ttC® oq^ TO nfiRtC 6 !? 5tn^f% 1 

^5, f^Tc^nj c^ra «rf^® ?r^n 

1 *Jc^t ^rl sr^tos cq c*"»tr?r«f«r ^5 $c*r ^st 1 

®t« s^c® ^51 'Qq ^^r?[ ?rf^i 

w t ®t?n ^c®r «trt ^c?r ^c®i cr^i 

r «rc®T^F ftc^nf Rc^ $f*r ^*tt^ ^ ( 2 W«r *nff*f Tt^?n a<n 

*rr® ?f%^ c tt?r 3 Jt?i nTf^fnt c*^r<r 1 c>\ uf^r f-nim w" ^c® 





* foarfa i 

i cq^ c**tbi ^tfs ^*fc ^ i 

stf®* ^tc’arrTOt^ Ttc^ c"»if* c**tf<r 

^1 mycelium <£T3T5 5R I ^T$ST fafc® *ftC* I # C^ 

C*itt «4^ ^5ff CT ^fttfiT 6 ! $f&F5 «PR C^TfW S3 sfl, ^W®f»T «W* S^C®T <3CS 
C?faC5 *tf'Q?n St3 I f^S.f^fl ^if%^5 f®* f%3 ^C*f<T C*1fa S3 I 

^rat^cst* 5 ?} *tfa vststt cs*i st^s* i ^tfasr sPr 
fastf«gc«r 5if*fci stsi $rtc*p, *r?rsi Frf^ ?n « s^c« nft3 i *ww 

W3 43F^3?'3 S3 I “CSt^T '®rSTf3 fefafS *& C*rf»TTS* t\UP } $Sfa 
S*f fS93i 93 31 £ff3 93 | ^Sfa etfvit C<PTCS3 STtS fB*R I i>/*t3 

^•tfafir® ^^ c i , »Rt3tc3 ^firai ^rssi sttre *rft3 i f ws W3 4$ ^rfss 4 ! 
fcj*t3 <3t9 . *fts s^3l f%TO3 f*rw 'Mh f^ «lt5 *tfr9 3TS31 i 
fcj’t* ssi^t ^r^srs ~v\ ^3? art* 3R*r? nf®an i fijnsfa 

*rfcift *pm ^ft^F*n i f^r»r®f»i ,5 r5T^ *r >rfaf3^ ^ 3< M3f3T3 

*Tfa, 3PW 3t?3 3C*f, 'Q Sf*rtft 3tf, ^RCHCS SfaWt 3c< *rfw 
S3 i <ifrpr 3< 43Rta vfai cs 4^ *rea ^ -srfare 

cHsr fcvitfa® s^re «rtc?F i ^ ?nyf® ststfl' 3< i 3*to 

c"*ttc33 *r*ji ^ **=( ftarsfa *rt*r c?*ts f f¥* c^fc^nr 

f((fp srtc^, ^rtw ^ ’if? i 

fc f*r^f»r ’rr^rf^'t^s ^ <t ^ f^f»rl i ^t««sf®ra Mr ^ 8 

%+, f^5 19T«1^ *tf%5rh STrsTtSM *t$\ I VT^I ^(TtW! 

^ l %z *rtj« ^(d ^ i fVf ^ctrrc^f^ <7Ft^ ^^tft 

* ^ 

ltf«?r ^Ptcotr ^Mf 6 ! ^ i i ^f® ^‘tj^ <£f; ^rs 

t 

%> 5(c<[, (Rrfsm i >wf^5rc® cw*n <r Rff^c^nr fw 

T'5T9t% ^C'tSFt^^ ^ *$ f%^ra(T tw C^tSfeT ^ I 
*f<fmc*R 53FtVtR 4&b] *rtre i 

*, 

'Q ^rntft ^ ^riRt^n «rtc^ i ^Rrst^r 

'Sfr?^ >a tfii? '9$, f^ to? '« ^n «rtc^ i 
^‘f ^ Rtyrft, ^ ^fs^i »fo»r =m« 

*kki. ^ ^ri?®?r ^si ^ i t{w^ ws «rfd^ ^r® 

%& >q * =s®r ^ «tt^l w e*rcar ^ 

3| y^wc^ r ^r ^ , t^rt‘ 5 ft ^tf^»' ^l *rft^ i 4$ ^tf^ Tl 

=(1^C^ «td ^ »re®f *lt5T i <r "(Rtsrrwr 



, §<4^ I £ 

• f<R>f*?Ni fsf*T Qfa V^sl *IC®, CTl WNt «TRR 

«tf®*r* i ctf®s wnwntr «rft^ ofr to Ntc* «n i Nfa 

TO *trwn nr ®t j n ^c*r ®TOi to i 

^rfc^f^c^rt'sft ^tfs •srfs^ f^a nn®*t c*c3r, cN-Rg wa, 

froR®s to, $f5 •« fgbRfR wfro nf^^tc^i ^*ra ?W i 

CNt Vt^'t 4t NTO TORN ®KR SfTO®! C'ff^T (*®| TO. ^ 3 

fabtfa) ^tf® TOT I ^ TO Nl WTO NTO5 ^*1* ?t<s v lfR '71; 

f%*1 ym ®foa y ^r«tg ^*u ^ ^i i 

• **f® <2fstt®^ wtf® tor w ®f*r i ^rr ^7fm -«R *rm*i* 

mRrn ^rfirts nR<r n(%n 1, ^tf® tor tRnR ton toi to, jk? torn 

*RW?T TCNN TOX^ Nt 3Nl ^fb' ® I vil tsfac* ^rs»i| T^tS® to, 

^f%^i *?c® ^ to N*ff5Ni ^rsTii x r, c»h cTOcn nn*tI ni Nir?t ^itrri 

=n NtCV I TORN ^tfRgfTO ^t?lRNl, TO V-RN^I fw Ntf*R| fitc s *R ; 
*4N?WWFfc'tf® 41* N r R«T *K2f$^firc® *%ri T, $P5N VC NT 41* 4*tfci TONM-'I 

^fb$; n?ti ^tfRsRr^icNN %tf®a ®rn 4i*nto *fi>^i nr i nr 

C?N1 NR CN, ^ff®C® N*tfr NfNl 1WK5, TONI N*I^ f&S £RN '1*f>i| fSNfCfe, 

®R1 cv$ ^Rrci* ‘-storR cnn^ni rsni ^fir s i jRfR fwfr TOfoi* 

®tf?Nl CNNTO? $frc® TO1 NfTO CN,5ff®C® CTOl TO I 1*fN'TO fa 'Til NR 

TOR3SN CN, r.*t r*7l NtNl NTNNt;?, ®R1 5^6 CN C*f 3*11 ®M I 

/ 

^NtNiS NT^t^f^R'rt 5tf«g fNCT'I? I NN1—. 

( 7 ) T\g ^NR'i -NfSTN, N'K y ^f5*j NRR ^JTrl^sia 57 | 

('<) ^R®N ^(NtW'lN ^*7 '2IT« ^'NN 7Nt? V (NU3 

?tc® 8 ®rei) i 

(7>) Rtn gf*T ^rf\3 5^C® N" 9 )^Rf^S 4N? ^NNR^R c,c?f» | 

(s) c~nr gf^r ^rt? ®rfsr, ^«Ri *^1? Nt*rNt i 

(e) ^f'G *1^-^ NC^, W ncNN ^ r Nf<T»t^T b^RfCN 

*rfh ^rtf^Ni Ntr^ i 

fNT*R^^t% NffNNl NrfNC® f?R ; CNTN^S N^NR 

5TI Ntf%C®T KWS ^tf® Nti^rfnCNfNt ^3 TfR I *!®t® NRf-2t^R 

# • 

♦rlWKtNRFt ^tf® Nf^NtC^ f*F% CN^fe N*tT| 75® 3 ®« 

TOW 5T1 I f^f^rfN® N^f5 fNC*R^ ^ N%® ’tig I N(^R 

CN, ^ff® NtCWf’ICNtft TO *— 



fasrfa 

00 ca srTfaf Ttcss 3jc»r 51 W^rl , 

"«t^i ^tsrs fa^rr© 7 1 

(*). c*r wtfs'T *r* ^p to, foTi ^ to, 

c<m®r to.-c^Rs i 

(©) <?T T*!^ ^Tfs, ?'% r .$ ^cq<r 3Jp Rfe *5, 

i ^f^f-nc^rt cw i$r.z s* ?Pt ft*fo 55 

c 

'-TC1>, f<t-^ <W<sfa 5T«mtft ®|T| «rtf*T5l sfl *r$31 

*imi «TC5 I 

(a) o\ ^*3 top fpr-sfa *pp*fe frrc^ « ^ 

K ^ *i f ®*n, w jtfk *r®re ^*r, c*r gf%-<3 TOt* i 

(<0 affair “croft* gfovi tot c^ttfa® *ro, <?fw 

MfV® TON i 

(«>) iffc, ^ *[q 3 -TO® <T1 t2tfa TO.W- 

croft stfsa toin i 

>Tf*rr^T c i ®2 fasfafr® ^*tK3t ¥tfs ^<ji ?g i «2t<fa®: ^«tc?ra TOP 
TO? I •'Q ^fofS TO fpl ^ TO** TOTO?1 '« 'TOP %*P T^TO 
TO cTO?i fwi to^? ^®tc*r fro TOc® ^ i ro^ ^fani 5flc*r 
v TO c®rp to 4A TOtoi fro 53 i cpr TOi V^to w. *i*i >e 
TO 7 ! ft ^*f T?rf*T 5 3l fac® 53 I TOTOr TOs! TO?! fflpft *fa 

f®CP TO^I TO*t ^tfeRlI fTO W4 ; JITOTOTt TO® fTO® 5t?1 C^lC^t 

'l 3 ^1 TOt^?l TOr® I *ftt ^TO! TOP 6 !®? C*R*T TO*lft £®cTO ^ff® 

« 

®tf%?1 «T <3Ti 55, TOtC®<3 %5ft ^fTO 5^51 5tC^ I 

• itf«5 'Tt^fa'f f*if%i5 ^fft'/gf^T *ire?1 5t5 ?— 

WsH . ;» ®» >b- 

C^rrfeiT (Protein.) .■.. 5.^4 VfeS> 

’TttC^tW 5 ? ('Total nitrogen). . ® , ’to® ® %*» 

, ®tf 5 Tlf5^® {Albuminoid nitrogen). o o>sj o gv 

»]^ ^f'rr^tr^ (non-nlljuminoiil nitrogen) *-\8 «'^8 

(f‘:»t) ..'. o-5.o o i«j 

*f^5l ®Tf'^5 (Carbohydrate*) .!. 8 >4 © VO 

Ash ...'.. o t o } 

Fibre 


o ]ro | 


o.«b^ 










I 


4$ fwi jcfc sroMwfa fa? ^farfc^ «, stf® 

^cat-fR *tc* *rfa#f® w.v nrc? =n i ^tcr* facsm ®fffi?n u. s. 

Dept, of Agriculture, Farmer's Bulletin No 7‘J i^C® tR't® 33^ tC^, 
?fa^?t^?fafa®fa«R s l Mr. II. F. Annett 4? 'ilfWfC^ ’l 1 *!* 

atfftcsi 3*1 *3c® ^tifac® *tt<n <r, ^ff«c® «r*fa ^<-r r®tt?.rR4', 

» 

3*fc® sphr fas ift ^f® 9 Jf^ i 

*psTffa C?C*f ^ff®? -*tf® fa$® «im*f ** I *ftfaR? ®$**IK3 sr«iT 

^r? W£? fa$® *3?1 iw fa o]? w *r*ra«r *f«toi ^rw ^fc-i 

«ra$*c*i 43 ww:? ^rsKfaf? to $i>i e R-^fa ^pj©* *rR $®t'3?i 

• • v 

fa?| $*W’H ^tf®? (in) eelliiim or spawn) *1*R ?>£? | <Tff ^'Q^f 

*l#rt*F*?tofaM *£fTfiRl ?tfa?R ^PPS m *3, «TfSfa e li ®*Itt>t*f3 v | P f3 
^k(R® 9 ftc i F, 4?; £fj?*f §>tf® i 4¥ ¥\ m cvcai f®*7 <r? 

$tfa ^*13 ?f3c*f3 ’IPU**!®: ?fa?1 S FR *$l tffft i,»*,«"»" -H 

stf® ntto? ^rsftc?i w? w? fafas *3<n ?rfc¥ i 3*R 4¥^5fa w 

^•¥1 ' s H3tc®3 ^rt9*n *? i 4<p '®u ,! f f5c*i ^fad ®fairc®? «r« 

>U?fa® ¥31 3tt¥ I 3*1 *3C®3 CVf _ lRc® *lNl3fo C’l, ¥?t>ft CM-'H <TfS ? fC<T 

^ifa? fan «mf?i <?fr<R W4? ^rf® ^pk® nrc^i mm i 

“®t^®<i *tt$R wc-r 43 *afa 3C 5 fl &\*\n *? i nfafahr*! RNi 
© ^3 ^TfC®^ £l£3 *ff® *ft3?l 5 ffC < ’F I ^tfa^ffa^fc^ ^®2 4* «r|®pf 

Rf® > Tf i ll® e l 1” (Dr. \\M Dictionary of Fconomie Products of 
India. Fungi, P. 131)1 l)r. Stevsart 3^RrpH*R 9 f3^r«3, fffa 4 ! ‘'\tm 
<3 nt2?tC33 «»tf® it^fR 3CVfC*f ^1? fclf® T>nk $M I '^f|<T 

’ff^l 9 ftc<p ) ^1’ c< Iff® ^ft^fCfcR 

tfm] sftC^R (R, e\t ^tr®^ >ffa® CT'ftn Iff® T'ff ’R^T 1 ®fw® 
^tCfC^ Of® ^tC*F «FfaiI1 m -<^R ^ '*mfC®<3 

^ ^ ^i 5 (R '^i i w t^trf^^fr® -<$& 

^ntfa® «rrc¥ i €*f ^r^fcRi wrfr sttr®sfa ®^® m 

cq^f5 ^itTH ^® ''If^ I ^f® 5 T® 

^ *t r .^ ®t^®^ «TR ^'F'n ^fT® Wt® 

^C® *lt« I 



mfc s *th i 

^RM«* MR 9H| 'MfM CM *rtri><T bfCMM MfCHM bKM<I f^M 

’Vf® MtCSCS I $*R C 5 ftfw®| «ltCHl&Hl W$\% ^W& I 

^> 7 ^ 'Mffr wm "\ r k ch? waR Mtcns ’srtMt? m^mmi Hire i stmh®? 
cm mi MfS7 ; , 'cmr cmhh ®r-ftcs vsr^rr^Ts: *rfobtM ^ ckt ernfas mr 

bfCMS Ml SVMS.MfRM 'Mf<RfC‘tM 5R ?Rm fWM HStMHI I M^CHtH ‘SfMRSS 
5|fM sRHM sRIc® *ff& SfM *$M| I ^fMH tffMHM S—k$ H®rTt Htcfc'M 

^'/"I'JPI faf>* ^U, 4M? MM|M «F5f vSTtM^ ^5-fC^ Hfa*5 MfCM* Hi I RaR 

MTMHfM MqMRMHCH CMMi r M 3ft Mt® H|« ^fMMtCW, ??MfM ^C^J • HtMtM*R2 

CM^MM ^TM*^ -fprc®| RC&M 'HRlH sR® I <i)t HV® 3RK®~ RmR$2 
Rl-'R WT *$M| HtC 5 ? 2 — -SRH "ftfe HHMI RfTR mK fttffa <lfM H9I 2f*R 
¥>t-1 Mil7 7)M’ firth -Pf^tCn ^VMa ^51 MfCM* I MHS epftC^ 

^If R MR? HpMM> ?<® I MFtC«f^ HW «pfh ^ r M3 *Mp®H MR ^t«f H>tH 
'HIM r MtSM| MtM HI I 

fasfa -SRtM Z HHS ®Rl RMCHR* ®Rt 'BlCW I fafa* fH^fa, 

H>fC«f$ MMR W~l MpM 3 ® *trs 'MR ; ^MtC® HtT> bfM C*fM aR*i1 MTtCH, «fRH 

MfRMbtMiCMt'MM V3| Mir:® 'MtCMI M^l ^2^1% ® M?CH HTO epf|c® 'Ht^H 

f*f^1 'MTC* ^?f&MCM-Hfb M'tf®H&WtS ^C'®<dtCM I fMCMRl 

fMCV ^UCM^l HHH 7CM Hi. Wf 'MtClR b'Rt MW, MR btCMM fMM?M ’Vf® 

®M I ^ ; ®frR HC< Hi Hi MHmC 6 ! 'HfHH MtH« , HtC^ CMt^t*! M^'Ml Hi I 

* • ^ 

CMiHHl ^MC4M1 -ill ®rMlC® H$rMM MfM*f^ Hi® 

e,-^<p SJCH M^fMMl ’ItCM 1 ' l «r®^M W «Tf^H ns ^TtHH ^ 

Sf^rM MR’t ^5, M§Hf>7 r Mt^ ^ MfM*f3, MtCHM ^Hl HfMMl I 

'MfCT>M 0f=Hc® bfMl *TfH CMfMM M^fMCH'3, Hf^ bfCMM ^ 

ff?5l HC®, CM MR ^MtCHM HIT Hi I 

'2fM 1 tM :-■ 4$ HH^ ^Tf HtMtMM®? fMH HtR 3^*T| MtCMP I 

C^H HI MRCMM HCMT ® HR ^ «?CH \%1 ’ItC^ I «THtC5 

HtC&M 5tM «« ^fHMl ®RH> HI I. CHC> MtH I £m*TR -S 

HlR CHtfc MtCHM Hfsr HH^ SRlre fwi I Hft 

M®? ^C*M ® fMI® ®rtCH? } MtH HR'S ?f% Ht9 I CHh srfCH MtH 



** i «fR Tffei a Wt9 «rR cants at«fT 4 ® aarcs ststK ca ^9 

%:R^ *P>R «NV.® 5gv« *ff9 «1 I faC*l9 attest C*3f^f*t 

■ 

9*f9 aTfire^ ®rC*f Tfs 5TI. 9*fW$ >fW CVCSf C^tl? ^TtCRlT aft® 

*n$c*ij 5t^3 a$9i arp*- i aacs sRsfa srfflfri *ra9i 99 ^s? 

cacfc <r c% arr*r arfrsi sto i fav sSrtr ^pppp-r ^cartwtfccas 
*ff9sc3 *nfc c^t^rt «Tf3S T^stcw I 1 ^ ^l^ft Vt9 ^fWfR w faCTO 
attss^f ^ *W9 ®RK®t f<rji ^R 9R^ CSR aicsW *FS1 
aa =n, *$91 ertcn’ i R?>*j9, &t*i ^ .*ttaai c*r»ita 

facns ^rr«<^ ®r-Tt sRcs’t cac£ afcas afr® «rr^cas ^tfssc^ *ttcfcs sis 

• • 

5 ^ji arcan *t»at ca-an art&s ®tat ^5 1 caci> ■« ^arSa »*is^ ■pfa® 
.jTCsp afsi® ®tc»r, cs^a ^ tats a *f* a^s ai; fa* atfc 'a cacfe-«a*aw 
5t r .*\' cacfc a tea 9 *9 ^a? ^sas** afRtci at* ^’ta’aa ai i *tp6 

aa^r afsftc® «ff^a a3® jH-i ^af^a *9 ai i *(ctf cad? sRs «f£S 
a^s, ^isa cad>s stjjs 55 ai i 

a*-f srr i—<\\ aw e»sft Afsa«? «i«tsi a*ta asfa *a ^ aa* 
9?tI fan stiff? 5 ?^t 1 at:* 1 t?f'. s nfr *rc«, *tcw^ Wa®f* 

Sfftt 3ff>T ?fa 55 R11 wfatsfa 9fa <a®J* faSTyfa ai 99, *tat afcrS’ffS 
aft9ta arf^—<sfaR®8 ^f'^a aR—'«'ftc® sfsasi aj^ 991 fa* *tw 
S»fa ^f$a SR «tt* 75 5 Cl 1 ^ 55 ai I *fs*fR *C*T| *ffa ^91 «ttCT I 

f^99 5tc* SprfRT ^9 C9, CT 
^ 5^5, C>Tf >19^ BraftcsS * 11 ^ ^S| ?ftC^ I ’«rt^ 3 f 
m sir sR-^^i 5|5, 5t?i ^t:«i 9t*»i! otch >rr9r 

^«n ^9in nf^5 sn i i?r wti *aft9 u,* 6 , 00 ® »r*f ^9 
nffe ®t9 ^91 ^rrcv 1 wftc* ^jf^’r <rt^ 1 ^cHit %9 ■*r® 

W« ttc® ?W91 nf& «t:*W 1 9fc^ ^f99r®9 N5fJ-^C9t?f 

^f9C®C^ I ®fC9'lT Sf97 «ft^n «ftC=TT^ ^tC5C^ I 

f9F ^f3R 9RS *rrd>9 5^c 5%f93Tf e l *ft9 R1 I C9RR1 f%7?f9 a 
^5^9 5W9 9^:s «(fSR ai C9C? «fR «fn 9:9 I 

v.*, rri ^fi: 4 ! nt:&i spftc® 9R ®f9 «if9 ^fc^rt ^9 ?n i 
(RT^ C9 ntfe ®t9 ^9l*«rft*, ^t5t9 ^ ^l9tr9 *rtf> 

ar®t® 9t91 , ffC9 r ; ^ft9 ^®t9M Mt vlJ9RtC9 

*rf^91 *!\Z* 1 C9 ^t«1 WJ «nft nf%Wl ^ftc^, ®Rf9 afC9T •fffr 



[ w i 


*8' fWft i 

«u® *firata ^rrntcf ^ <( ft^t^ 

i uiw^s 3|,t a 3 fcrcflfr ^t^c«i'Q fa#to *r® Wttro «ipr 

HitHt® Htcta *rfta^fa®i 4® ^f^nn Tfocs, ^Hts fa|TO 

c*?f*nfl hi stfro «r4*f lartta *f» ^vitto* fcrotfft ^ hi i *rfws to* 

*wci?r to* 'Q ^6& totihiTO fa®to *r* hi 3Es*t* ^qTH 

« 

TOi i TO* TO** to *tc*rt **, ch*, to, Hfo Htck tf*c® 

^Ifssi chssI ** ^{%?n, 'hch* wii to to *fa *r*« w hi i 
«ih» *rt& ypt #&f*r® ^ffltcfl[ Hfan toto to** nf®® *pft cvcsi nf* 6 ]® 
«&rfC5 i ntcfc* &tc* *to* T$t ton h^h* i cntc* 1 hthot 

*itc-sr?r ^TOf*®i ^fr:® *tri*c®c$ i fo*f to* **<n ^rfroTOcH ** c* 

*rri» ®T* ‘StSfH® Hi *$&$ ®t*T T§® I ntC^ TO1 Ht® **, «PTO 

■ 

®tei Hifts *$*i *r* i ?v.*$ «ksi 4*5 ®r*r ^tc® *kc**#, f**^ ®ni®t®' 

hh^ chTO*^ hrh *fa®* *$*i i f®®c** **«n firsi *»f*CH : 

"»fo^ «t®taHTH *1 CT, HTCI?* TO CTO* 'HH^H f®* H^H Hit I •fid?* ^faff 
or* ctot* TON %*r ism Nf®:®:^ i ntcfc* to ero TO* 5 ^* *pto 
*f*n, wto* *r*1*3 nfa ffa *$*i ^tfncTO i 


^f 'S cert'll i 

h^t TOtoh, ci ti^ fnft® $:s* chqTO c»rt*n ntf*r«i 
jp TO ^rf^nn TO ^ ^ «w* to *tn *t:** i fro*®: u^to, 
HIt®1 %C* Stt*§ ^tsmTON TO TO* *$11 ^ I C¥^jra ^5H Ctf^^fCH^ 
m*\ *1 ®t*1 T[?T®H CH««tCH 'em] %$£* rffHI 0f^TC*P3 

4t**\ CHt^ I *lte?H Itl Cf, Cl 

q&l Cf^^rfCH *tc^ CHtll HtC’T Htt. ®r^tc® CHMI HtfHCTO I 

^HNtcH TO1 «rf^r c^Pr<p cHt^n Htf^r?r ^ 

Htar i Wh «rar w Ht*n 

*$c* ^rf^^ri «rtc^ i 4t itcn?r nfhr hh *fm 

^‘trs 5 1 ci Tt^tc® *i, ®t^tc® ^r h«h®s c¥m»r 

hh®! hi srtfoc® *ttcw j ^w«rtf%c«T8 ®ro «4®‘HW3r a rfcm 
M?rr$ to i c*r hh <rotHt§r wi ^ c>fl to «ipr 
? " *rf^rfi: e i hhh «ttc^ ^fron $tare ^ 9 twch-*r < i f^mc^nr w ?r^ti- 



vg (TTt'Tl I 

.TO i tot TOfv ^ .Tt^ w*r ’tfTOTO ^tTO ^ to«i 

fiffasf^5 <TO, ^\VS TOC*i<l '*TTO3 <<* ^ | ^ft 

<2ry® ^froi stjRf 5T^«t firfa*® r i #r ^TOfc®r 

£f f® *$®, TO1 ^c«r C?33TC*T $T5 cTO *rtfTO *rtt® 5fl, 
^rftcsr® ^r® TOtar^ *r*r ^fTO to *rf^ i 'jfcTO to tfcc^ 
fafsf® TO* TOt.^fsTO TO® TOTO<F TOTO Cnt'FI '3 nfcfCTa 
CTOt^® ^TO*T TO I ifl’t ^ CSFfiTf^TO TO ^«ffa, ^tcw^ CT ^T’TO 
^if®i, ^c<r f^®?r fro f®fet «f*r c*r«TO*r 

TOstfa® to c*fe *r»re $cto %iu? ^ bf*t *rffTOrs *ito 

TOwi ’TO i v«it TO® *rrot^ w*r ^to atfroi ^*i 'e Tffere f%®a 
fTOI ClTSTOTO TO3 ’stffTO TO, i*W Tf^^CTfC^ ®T*T TOftf® JF^Tl TOc»T, 
4$ to otqtoto *rfcdr. TOro to; $cto orsTO*r to 

9 rfT^ ’fit®! fcfSc® *ttnr ®®to cat'll *rrf^fc% TO 5 ? i cTO 
TO to <2c#*f c^rff%TOf 3, c'ttfctfwTO ort<rfe i <tTOTO csTOt^s 
TO^lCT TO*t TO*1 5ftf% ®tTO, c^tf^irol^cTOfe 4% 

TO «TTO TO, TO TO to i ^kc^ro f%ro, Ttfro, TOcTO, ’F&ife 

’fUTO ®F?T nfPf'Jl TOTO^ affaprl WTO TOc®t^, C?it «r*f WTO TtfR 

^tfroc^, TO®rt cTOTTO 4TTO TOto f?c*T3 ^TO c*rH1 *rrfR 
TO i s>'i®tTO to w croTO ^«i TOrtr ?mit?rTOft51 c?«?n ^r, 

'Q ^ TfTOf^F ®fTO i 

TOwt Tl"5l ct CTO mfTO TOt*r cTO.TO^ ^ 1 ^Tf®l TO 
-^It'^ CTO c?^l TO l 

W c?, n(c^ CTf^tc^r cart'll ^11 TO*1 
^tc^r wf’T Tl ^tc#T TO TOtflrs TOn 

C*r<B?n ^ I C^R^T T1 <^f3^1 I CTt W ^TO%?T 

9f5[ Of35tC8T 5T1 ^91 n®?T OT*r f^?rrt TOf^5 Wts I 

’f rt^l ^ to TOsi, *f'TOl m *w ^ TO*n 

arsTO ftrTO TOM to ¥c*r ^ TOs of^itcro ^rcaf cTO 
nfirt« TO’F i ^c*? 5 ! TO^l w w.ff"f ^ Wit^ ctreTO ftfti 
cfRc^ 5 ^ i • c^rf 5 ? TO^ ^rfro to ** *rt I <*f^TO 

^C^® fTO ^rf^l TOfw f«l fRTlft ^rt i f^- 

^2T«fl ^FCWlfe «TT^iT ^TO*f (?R 2— 



fast* I 


( w w i 


(*) w*\ ^^*1 *i*rr3 jy d v *ry( fan# ^i ®® , v«i. 

3RN® ^wtsr t?i tfercsr ^ 9 tfo®t*t *rNr*n ^fk® \ 

[>) *«mi Ti fctafrtfiHF «fk<S* (eihic or tartaric acid) yhK*1 

^^ft'Tl ?rk® I ^ ii|fk®it C#g1 OTJ S*T#tWf 

WC^T ^ ®C*T I 

(o) 15 I»;^) ^ f^tnn> ^*F ^ (Spirit of Salt) cq^ ^ry\ 

fafaf® *f*Tl flfkt® fkl ^ <£& *ft* ®|«T 

$S1 *fk® I 

(H) ^r<Tl ^f® , #H 4f?[053 (noetic acid) gt?tf«| fwl 

sfts'b’TCS frf’fJI (naplillia) irrfkii fk® I 

CT’fa ^spr TTC ^*r <7Ffa <2Mt^ Rl I "ttyf^i 

>it«rf^ 52 c^t*re ^®f«r i ^ kfkr «mi 

w/m cWfa mi ^*1 Rsrfffa®* =rc* i ct ?k® 

«f«® *3, ®MC® qfa <<* ^f%«TtC«t *re«| VtW tb 7 * *ttt!T5 

c*tt^*n -e\w\ ®t?1 syfevr^arem nRr^H ^1 

GtftrftcS* ^T*Ff#5 &T5 S3 I ®t?Ff3 ^ k*f® ^C*i CWfC*T?T 

^rtcat c*TT«lt<t 'srWcs ^tfc<r «rt«l i ciFftTtc®^ ^Tot *tft® 
*ft*l»Ft$CS* ^TtVtC^RT f^I ®t?® 5 0 I CtCkS^fa 'St'ftft ^rf® 4*1? 

^ ^ CVfa«[ 75^ (needle) 3lf?U $(> «2T*® Ttfo® 

®TTC¥ CV ®fw® C*T$ tfc tk® C*TN1 kfe?f ^k® < ttW. ®T*1 Sk*t 
^ WtftRtl tcfcHtftc® > ^*T C^R VTSTCC^ (1 »ai-ium carbonate) 

4 f 

firfat® ^fa?n c?^35i ®fn i 4% 'tb vtb <5tc^rfc ,5 t «i^l ^^ri «lwtcn 
*\%rs\ Qfafc c^i ^tfn:® *tr?t sn i 



■ 

’fc^t ®h<s. ftpsT® carter f=mi>t aR-f^tr 
_ _ • 

*1^3 *tf^T® ^5*T w.? I r.bZ^ *\tt\'{,—\$f%ff -<3 

«fH—^K ssrfa w »rrerai -‘lT^r-i *wft® i ^fc^, 

a *r<h$'s Ar&C'iT'i fs>sr, t5 Pf-n cw'i srtt i 

«PK ’« ^f%*T W®f 5 ^PTStSfr® '5>'"1 ^s^r-r '£11 <ffrT *^*1 ; 

Tt - ®: ■ «*r® ■« *m«i ^"*3*f faf«g, y*i ® >f^ e f fwi & -«i?j C'j-'f-T psl ^ Wt< 
^1 'T! C> ''iwvf p r - ® *t5T:e i *■ aprc^tr 

aR-fpftf *rfw® ?r®® ^*i <?i, hF»g ^rf-^r’-fi *w*n sfa a 
^f?tf *^C?Rr ^V"tfV<T vi|-t.^t'.jq ■'TM'T-I ,—TfStCW'l ’’Wf®' ^rpFfanfo^i 

t 

^sffspF *itcsr? *w® ^rrc^-i op are ia^tcs*- airst 

^ '*n i *f?ns ;rf-? no» sih-^rfes-^wfa, eFift^TM *prr, c-flf>pr, 

T^, ^fS C=FR (crll) faf«fo 5>~i SfH s-^ 51^ S | -fT* I f-9P1 *F|"«T *PCT 

^ cvfat ajnrffi® gr-if^h i atari, fag f as ^gf&?r ^o*T ^rforh c t 

^f?refa fw<p >n*f ^fasi, *rttftfa*F Vttn^ ^ 

^ wk^.-rPsf *if^tr*r * ^fwtf >m *t<i5w ^-bTswiTm 
*FfiWl. 3pw 3fW, ^CS, WOJ ^■tfr’PT *3 I * f* 3 * 4t*TC*l3 

^rrffa ■*rrc^r •-rhTW'F ato s?sm®i *i?j 

fhtfaV *; \ir.i\ <i «rft«i *rf^ *tfawT ^rrf»fc® oRf^f® *ify- 
«?&in®i ftPti sfNc^rt t?| 5 a^if^, c*\t ^tc®^ 

^srf^® ?t'7f ‘a ?tf*r <rrf“f hrVg A~'im ^if^ T 

#h Tt<rfc^ i sf5J #i r .^^ ^I'.'T'T ^ntgf®- 

• . N • 

v (^ i aribt^ c-nN^ ^ 

^ ?r?c® ^r5T? ^®a 'srest’fg P^, c^ >ir^y ^r? i ^P'T- 
h^r*r® ^c-paf £ ^rf» -iis^ «f^’RT yt?i 

sftc^p i «i)t ^h^hr v^rnhshi ^®sfR^ :5 t e i ^9^ ^m\ 

sftc®^, ct ap s if 5 l 5 Ff , T» ^tgfc®, ^ vijt 

j ^Pt^ ^pf?rai ®r ; l?rf'l ^srfiT 7 ito*r ^Uc s^t i 





U&ite I 






^u»t| ^ ^gf®3 f<f%g *itrfsgfas 'Q c^ fag? *rf^rc*r 

\jitif-s* ^rstffa® ^t?rrc^, o\$ fw?ra ^rcwttre^ fafafcfw ^?rrc^ i 
wzz .*ifa®*i ^rfa fafas c^pfEt c^f *ifre?r fafai^l ^ 

■'»r*tc»f* fc*9Tffa*' «q?T5 fa-fif TTfatS ®F5J ^2 *t<T®; C5§1 

r | 

'<£fa ^ v fT^fa® ct fafag #fa-«rrp5 ^*|g T3<rfc^ ®'|rt^ ^f5 

'T‘ttT c i fafax v rfc?i i ^rfsrsfa^ c^fa farfg nfae 

T«r®v- ^*n% > ft 5 ff'J e f^ faw to W5 

g^ig^, ®g^fa-^nf'Rfc s i fawc^p ^ wtco Fffa^i cg^—^g^i, 

c<f >fj« ^rf^:® ^TM *r^s 3T*tcsrir$ faggfa?g g^nfa^Tg. <si$ gw 
"tf&'i ^Icr 'Sri^fav a gtfa® ''lf<pr6cg<r ^r«Tg g*f®^, 

*tfab7fa® ^rsre i ^ ^fagc®<r *rc*rr c^fafs <f%®s g®j -®t^Tt *rfo®*M 

fa^'i **>1^ | wfagt '*ff%>'T £ff1% ^3 ^faftfS 

’ttfacsr, gw gjf*tts ^Tcgg-fei fr^fte® %^:® *tir$ \ 

* 

’jfagfcs gfW® sffa ■« ^fatf ^c^, 

gsr gter^rj^ ®lrigi ^ ®t^ *g i ^ gw ^fgfa^ v « ^fig gqp? w®s 
vfiT ^I'pfs CTl^ («!t*ll) fafafc I ^gtCTtf arfaC5T5 gfasfgg «Wfaft 

g ®*g g^g^ftg ®1 *h?i g*tg 'srf^l >rc=r eg, 4% <2pFt« q ^fw 
g'pfrtgfg c®f^ #fa gfag, csrtsTt^ g^t^nr ^ gg^s ^ cg*tg fgfafc, 
^r® ^tfa ^’['Tl ®t^1 Tfc® 3 ^t<T3 C^fSpF ^ C^T^ 

^|® ^gtc^, '®'<^ ^t=r ^1 ct, Wfg '<pf<ni1 ; 

vfi<r; j\% ^irci ^fafc^r^ ^r®j^ «t=r a ’l t rjc^c 6 T^ ^*f fa^lt®i 

5^*r < 3 ? r^, ®r^i «if® ^<113^ W 4 ) ^R® ^rr^fa ^ 
^®i <f® *r® '“t® *r®t^t w/^i ^$fa ^fac®c^, c^t^ ■ 

^c®cw ^11 *sfe ^^3 c?fagT« fafag 
^'•rfaRfa® g^rc^. •iir-i *fsr 1 gt^fa 5 ? ^ ®7l^cTffa® ^fa<ttf 

» i 

^?n ^?i 

‘Sttgi’i ^t®j^ ^ 1 ^’ ^?rr^ ®rfOT ^fa^tt ^ ^t?*r ^ -r«ffhr 
c *rg vtw ^:^;wrfgf®-*rfastg < 2 f^ ^?ptfa^ c<^ ^ 

>it^r<i s i ^fa*r ^Cfag‘4ts ^\t ^fa=r® fwA ^rt < it®i- ( 2r€ ! tg a ifa 

«f-rtW ^fap >{^?<t «rg®tg«n ^ c*tM ^ri 

c*n* >ir<rwi ^rfc^fa^rl, ^rrc^ c^^faei 



9 

^11 , w i r^® Offers 'srrtt i ^t«rsf> 

^ifttcfsr 'jc'sf t&si ' 5 rf 5 Tfa 3 ®^ wfan %^rrf*T® *$*r i faw 4 >r. fcmfa? 
^vq *tc® nfa^T 4 ! *tfa=rfti >*** %i «p ^Rf® d Mi'wintT 

Wfa^CTST "The Origin of Species” ^ft<P -513 £T®tf*f® BtfaPF^ 

*tc® ftMra ®fa ^srtcnt^i ®f*K® srtf^r^r i ®c^ 4«R <r 
aftffCW I 3.®^ ^f®^® «stf^1-Bff=T® %ftf f<l^i^'S *|fa 

*rotfo i «ftc^ “or” twbf 4t wf®*r® ^wtf=PF w*ft® w^*r 

3 ^<srf®1t® w^fli fnatc^ i 

rtfas’M ^rtFrw’te *r®t fafste wfirrcc^, 4$ *t®t 

wfttWtW 5 * I WT9 <1^ #tcw 3RfwK 3 <7PR C‘«*"R ftf®» TOT« 
#hr 3R*rs’^lt® Ttsi *rt® wstre ^®^ *nwfa >r*iw *i®x ^t©?3 

TOW ^Wff&® ^ *tf$ I ^3®2 W3 *|^rg ®?'Mt HPS^ prefer* i 

wTOfa® wfat®3 *if3® 51 'q^TT' >pnf 3R i c< <4 tow *rfaf^i 

®rst^ f?<r®i fw ? ®fwt® ftwri ^m<5| 

*rcW* wf<rc®f* I ^1 faror* <fti \ r A *rrw, t *i ^kws 

*f<|ST fWTC *f^3,—CTOT wfffSl ^ CWl^TfW* W 4W 'STfsffaw s?!<T 
Ttt® #fa 3FRtar® *ftn®i *rf® wf<nif:®?: ^®t^t<3—TO*f ^faRfar® R srf^ i 
cwr *if«t®<r ^if3 to -<n 3 ft «iro ^*1 ^rfsfs to<s 

*PSR ^ I CW*R Wf^l 3FCTtBr«-^®l ^faBffa® *^*r, 4^3 

^hrw wtcw ; fw^s wfa to ^RT^-*Ft*i®‘i ^a® o\ 

tow cwR ^rft i ^rrr c i-©m^ <2iT^>i c*a ''tfrlz i 

^ 3 T's^ « *rf^*rt® wfirai i 

*jfff «rf^ai apwtafw^^r®^ ^f r R® °if^®it 5 t ^f<r, ®t^i ^st ®tr*r 3tf*f 
f*m i _ <^®s ^n% ©r'str®^ *r®t ^j^rfy'o^r 

^rc^=n ^c® ^tc^, ®®t ^f®^®® >rmwi, <2rwM 1 r?n5i >q ^r < ir<i^' ? fT®'i 

^s^\ a^c® *t\u? i <£rt5t=T ^t?^r ww « ?w 5r®r^ s 
f^®r f^®x q®sT <2fat*i wfwrstw i ’iw'hr '3 ®^«rr^r® 

®^ e it^ ^tf^® oj, a[a 

^t^f^f® ^<rt i ^ *r® *r® pfw s «rr^ ^i% 
Bf^rc®^ 'f-si^ c«it&rw wt*r **ivt *jt?i 

5Tf?f CT, ^'Sfc® f^Ri' 5 ’! f^T '3 T<RR 

■wt^tw^r ti fw Rf®a®l to i * 2 fa?rg c*rf f^i’T wtt 



' fwfa I inn*, ^ 

44 ? ^ fafss 444*1 Rwt sp1%c« ^’t^ifw®* 

• 4 

c^r^^s i ^.facs 54 i 

•'515*1 444 4fW i 4 <vttf 4 *pre cwr^ #K »ijot 

-4fa45f wr*r, ^t >tffa <g*Jf f if ^trri 44? 4fas? 5^- 

•7f*j4 "ftsfg 02| s iT wf-i* i 4t -©fat ^$4 i 4t 4fa:* 

»rcfaft 44*1 w*fi r ^r-H- »K5 n*m 44% 4*tt^t srt ^rrmr 4:47 47447 ^ 

4fa«fW ! %«^4 ^14 3 44l4?4 fifC^ftf 4T44t*1 ^ 4^4* 3f*T f4Ci4 'Q ^£5 

^ «tfs flif*tci *K i -‘I? '-i^i *4% arf*r *-K44- ^*itCr* 4-fat44 

^.9511*1*1 ft. JIM? fEf.ap *|f«i4^ 4t4744fa^ ^ 3f4f4 
$t r.3tf s i]-1 4 4-ft 'f[fS 5 £-.'| ^f^rr.^l im*l4PF ^t44 SK-fWK 

«|f»*| s >i sT ?' r i ) 'si $" $?W <\r; ^5-w sfap.ssj f5W srfafr'ft 4<G4t4 

« 

W-l : ^fbi ffc*[ I Wf*fa , 1 ''laW'T ‘4 Vf <14 [C^R^f (•HoM*iil.ur<r) 4TW *1^93 

< 

<w 4 hw*i C4,*t^3 s»°l -ihw ^r^f j ht '^fVt'5 4t<$f44t spiTfafe 47:4 i 
^iV<h4 .iRI *147*M5 f$i*> *rafh<s ^<i C'T, C4 "'in '*>(4*154 4*f44l f4fea 
•erl-1 C«f% -vfc * t*if'rt P> c>i$ i*41 4’f ^4®T5M 5tCaJ^ ^743 <44773 4*r7t4 
^ats *i-\\ryj. jm» ^ r 'y<\'f/\i, yi-i .2f s if--ft *f44*t *$<7454 #7c4 4#47 h *rj 
^rf^wa ini ■‘M>.4 >fi|«i' f<!^ffa S 41:4- I fas C2|% C^^Vf'O’t 

i£Tt% -Kg >f5[i»- 4W4-1 5f4| -4f>r -45 !4 fe] '4f45f*R ~<ffm 47C4* i 5f4 
Ttf ^tfl a I - r i5 N*fT^<r '-f'TIT SrC^ ‘ 5 f^ , st5I4 

&T« : vfo 3 3 W^llft 

^rt'j r.4K <11 »^i 7p>t %:ki ^!>i 2Mi>f fprr >f -j r*ri ^w, 

4*1-r-3 -fit r =?*7J 4f4:41 <T»<!5f^ 4:^ 4|, “fftN f4 fw.^ 4f f4 Sf<Tf^ 

»n:*n «jfs ^f 5 r4 ^H^f^ a ; T*i 4t<sn 41 4 : 4-1 ^ 

4ftl5lf4 i 4^-'<i 6 ffC4 I 4M^C4 ^t'-T ^ ^51 ^®4 

■<ns 4| 5J44 '' i l44<1 4far<1^ 5T?V| f'f:^ | 

*j4t^4 4f^:44 'Wff^ 4'^n ^4 f4^^i1 ^I4?t4 ^4Jl 

cartel. ^ OJ4*0t ^ff^4 49^474,^^714^ 

3F4t^ 514 -2tt« 4t"1 fW(r». ^ti44l, «2Tffs 4T4C4 C®ft^5t4 ^4*1« 
*^3TC* > '*'t4C44 ^*r*rC43 W? ^ CWf^l : '-it C4, 4t44 f*t?W 4^4 

^t afCUtW^r ^T44tr44 ?ft5l I 

-• - 04^4414 (Tji'vcreur) ^$4 C4t^4 <£15 C54m ^^JTBfCTfpTB 5^41 

f^«7, ^ 374 ^? f444 'S ’itTr.4^4 4»f441 #tC44 3R-f4^t*f 
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ca, caw * ®mc® ac^a: fa ? arrex* c«ntfw vrt 

* 

'am® ^fC$a, Ct Ca*tJR VtfT *$C5 a^fCW **®a ? 4JK atfj C<ffca 

a*fsc® tst* *rffic*nr *f*fc®a **<? aw arcatara aai ^fn^tcaa dates'* 
nta atatar fa?*m®i aa*j ^faai't 'Staca s|fa^5 ata afaraa (<«rwn witch 

Observsiton) ^fSfa (Athim) ^ *fW C*K«faaf<r vflj afC« ^afafas afatttl 

afeaa fa^nfa® ^f5 Ufc% a*firtl faw, *FF3 fa^Tt® afa 

afataa ^aaWa, cat ^ta^twa fai^r atm *Fca atfaaata afam aitca 
caa^a sirs ^rrfarys aascaa i catsa 5Rtfwfca<ra alaOT ^t<j«i fafafc 
*fcst^ i cw afc* ata afastfa® alaisaf* vs 

'Q cat Hf> «[ffa®KS* 99 *tfa®n*| £fm*l Ofcl ^faCSCfcai 

srfa m zrsvv 3 acafv 2 t'*rr s i ares afa cf* 'asata ^caa ca.’jfaa} 
fa-&a ^a? ?ait *jf 5 NT afasaa afarec^, $tei *t:a tms afa*r*f* s 
vfjfj^^<) afa^a ^®i r«a **ra fa^t afa^i nr3<n am ai i 
‘Sf«TV 'Start ares “tfa sft<T am fapfts atatre, ai ©fa 0F:at*f® at® 
a-farec^” ca? tfa--rw aa, ®t*i s'tca ■®tf|a aarcaft tf^a 

^srstt imtf«ti afai ac? 1 wt-aTraartcaa «rf«a® ar®fa cWtir warea 
«r|tfT v 2 r«tt^t ai ^a?ra ■sttmft cwt ^tcVt caraaar s^*, r.ataa 3Rfaatt 
’afaa® artfa *fa ©^rc s<r c^ta a sit afat?fa® ate® atcs =n i 3FtfaW 
a cafa ^tffa *aal afara, afta fa^tcaa arm a« afaal 

^1*5 nrctf I ^f 5 R®2 Bf^C^iT ^ ^V'-Tfcs 

^tf 6 ! ^5 ?:?C$ ntC<T *T1 I fa-®*t5®: IRffaM Br^lcs^ '2t e lt^l^ 

^Tf^rn ^firc^s v rtc? fa^ ^ fa^*r ntc^ sn 1 
?tJt5ntf?5 1 fa% 'Sfspfa B?f5^ s 5rfrf*rr ct, ^^tc® 

5ft»m?n ^f<TC^T ^-BT^ *T?fc® ^t«1 ^ I 

^ ffi*| fafat ^l^Ra ^Tfa’TW ^ W9 

spfar® c^^r^ri 4 ^q 1 

• • 

Cn7^ C>tH Br’tc®^ 3p^fwt*f WW , 5ffa 5 P r ®^ 5rtcafT| 

^c’I’fj ^fav®5 >i®t *<faai, ■Btyi c^sr? 

®Wc® ^rf^fa ^fac® =n fa^ facta 

^[faai nfc^ 1 ^jfa-^rTWrf^ fac^f^nfa ffa^c^<r 

drtTO ataMi a^fa® ntca srR ;• &it ^ffaa® «(yatc<r wn 

^faai 5T^c® ^ ca, fac’tf^nfaa a^rat ^taata srssi’t» fav fa «fa»tca 



firsrfa i 


( atf, w i 






•rs! 9*t vi ft 6 *, ■®t^i *tfwQ ffafo® w nf'l * 3RfwK 
nfv ftaiffn ^**c ffata ^pfiv^n *rlc® 

#f„ '&K ftc$ ff ^mca cftn «ff^ 53 R *<f ra$l 

a^tn *ta caf-ft 5 elites- $r*r'i fort* a*fac« ai:a i 


SRHs I 


'S R®r$r i . . 

tffPns ' B T*f^ 3 ^‘ y r«i faf%st ^^rltr can nfarw a^fasi fwfar afastc^n ca, 
'natnmaa .'jS-nfap, afa s i-nf^ 1 , sta-nfa?, t^rrf? wfarwa nfta 
^Ffpfcna *tfk**i ^ i fa* Tf^rfw i?iV® nflvi atai ff 
fnarts >r- 2 W*l a*?n a^atc^ ? 4l nro nfrfoncna faaa^a ^na fa<6a afasi 
ntatac*i ffara arfaai nlatc^a ca atrsfaVl naicnja *it*froa nfa 
^rc^RT toi nnasa i c*nnra 5«rto ^a^i aw a cnat'lfiTc^n i f®fsr 

atnn, ^rratnmaa *tca»feaa nf^a ^sft, arfsrfcaa faa^ta nfasw i 
carnal ^tstai #facaa *pre a»t% nfasTncna w ncafsma nfw ^ncal 
f«rf * aFfaai affair ; cfl ^fanr-*rt<® n^tcaa ^nta 1 ! ^latai »r« 
TOfwpr fntatn to i ^ata to nfa&tnn "^ara -^tf^i 

*cff*rai *ro ^a? aft ams *ra cgrf** i faafn^ nmcna ^to 9 ! 
*w ^Fsrtna anrattna TO, faanfa ntTOra nfasTncna a*a TO:tcaa 
^psrfaa*' i < 9 ^ vfiVt tozi, TOrat'S •■ cafare *rfo a ©rt^a 

**ftf®na ^cara nfa? ^twi 'najanfto ©rt^ft fa?*r a* aaca?a 

■ffc* *R1M ajtfa (RkiiLi) ^taa* ©rtaa* *lfo® »fS falfC** TOt»T5T 

ftffaro *r& cafenatat ^Rrtjtfw nfhn a*can 1 ^afai *f%?r 
^hpyf^ ww .* wftnr ’TfhFdr fin cv, ^rcrff ^ 

■rfisF *rf^ ^icw mx 1 ws 

fsrf*fo ^st<? ^Tgfn '*?** nfaf^^ ^<11^? ^rttj >s c^fnn Rntfr- 
C*rs «1 1 cfefn (Stepi-e) Ttn^f (KalnmK) 

jrispv ^F^tsr w* £rfni' 1 ^ito? a, ^cat- 

ntan*i n^ntn ^ifipsc* ^fn^Ai ^rft^*i ntia nw^r m^hs 
W ^Tar^ frca m, oft ^ntatcnl ^T^i nancnt^a ^faai ntc^ 1 



'B <5rsrtfT i *>*> 

vuf ^ffai^.7i5^rtf5®n,5p3fa5^ wtcw^ifv 

*M **57S 5tfw*l C5 80 afsf ^pfffpEnejsr ^ ^rff^ 

57575 5Tc«rr *is «r 57$t5 ^3 w*t53 ft "rfo\ a ^wt^iri* tf$ 
nfa «tfw?5 5 ^* 55 , ■®t3?tc*rrt ^^rr i «rfjr 
•terft *tffal 5<n 53 57 $, fw, ' s Tf?r*n', 5t5$ ^ srtf«f 55Tt% 

«rftjr «rff%<r it^fcr *rf?3 fifs* «rff$5 *rc*ft*5 nf^g 5^51 

*7ffa1 551 ^gtf%«T i firsts (Rivers) srfai^r ar^vp vtf$s nt 351 ftc*fs 
(Papua) ^rfirerM-w ^1 nffai to=t, ^75Ht *7aHt5 w*i ws:^ 
>K^7B 'G I fafa *H)WfS Sf^r fs^tf^S 5f55| *[C*R 

^rf^tc^ 5f5ft5 ^ *r<Tt , *i 5fa?n 

fwffe^R 1 f®f=r ^fgrpf '>'■<* «rw 1 iftfire c®rf^- 

5f»nr ft *rf^ i to yv$ *tt3?t5fwf5 

ft *rf3F I '!I'<fTf^tat < f (WooilwnrHi) 57^75 (Mcfiiv) 

*157^575 ^ ^i°8 >rfi^nf c^ jzk cwfra ( st. Louis K«ir) •rf»rl errsfa 

^ *1t$97fVt*R I «>•• fafe* Wf^rg 

*rw *i3Wi 5%i €t®p5^ "rf^ 575t<r« carfare *rf* =rf^ 1 4 $ 

t e t5 ^55 9f*T *Tf^ £ft* ft *r® ^Cat^MMST ^ICWI 55 

*fftfW5 5^5tfe I ^ f^tC’t V5^sf*T biaws nfl^Fl 

551 53, 5f57t55 ft -ff^F^ TOtfipF 51* 5t5 *rf55 45 ^Rt^C'HT 57FTJ 

jl 

^•prft 5 ^ sn i ^rafters ^f*prf^t ^37 wi ^ faf*i*ittc=i5 «rf«re7fW 
ft nf^r® ^ srffa 5pw c$h i ^"Ts ®r 5fa ^ *rfes ^cttpTN 
45 "rs^Rs^r^fM^fn^rc^iT ft *rftp *73551 5*r ^ \ 

^p^ftfr^t:^ ±<t 2T|C5 14 «fiT 5Tf5F5 ft C^T$ ^H5 Bf^ ^Rft , 1 ! |C5ir 
nftF Wlfl^TWI f 7 !^^ *f^ ft^Sl <rl ^stt C5 8Ftf55 ^ 

’srn^^^ *tfir6t5^ 5tc® *itc 5 r c^^ri ppRr^^ ^Rnrt^ 

c^fvsj^t'sf =f (N.-tfi-iio) 5t»nifH to ftfwi 5Tf^rc5 

^5? ’TfT5 i t ? f f3?9l ^»ItC^ f% 555 4% fN 

^tC^I Wtf®, 55tf*t , Tt 9 re ft 

’TC e t5 ^55, ^Tf^ 5*hF55 5JC5 I 

^5iic5?r g^istg 55 ft *ff^ 55 ^5to ^57 

^C5, 5^5 5t55C57 ^8 "TRf^S '57^557 5^C5 ^ITC?, 

*tW fjStV (Rivers) C^TPC 5^ ^(9? 5t^'5^575 



^8 fwfa I ( >N 1*, W ’K’tTl 

m mi i f¥$ *iaWi ®r%i c*r*i cn f**®N n< fafafc m ®7 

* 

*rff®a $8 -n% >r^tC‘ s i , *Fi m®N w rc? i <*)'$ nw mtcmRl 

m*i me® *ttc* cn, ftf®a «rtf® ^rsm* jfe *rfm 

ftf®a®t *tfa$ *s i *lCtm *f*t yfc -rfa* ef$f®a ^l* ft^sr ®ca i 

Ntortfm (M}o|.in) rIn^ 4® sim jfe *rfm ^1 ^rfc^ i v^’iHws 

RTfc fafRN cnNc® m R1 i 5f<r ytf® mtfc^f r*r 

« 

cm* ^fac® ntca i ct rr^ ^cat%rc^ Rfai nft^i Rm 

®tm ^*n m ^srtfaF Rtcstfasi mrt* cm Nfc® ®fsi 
^$c*r *rc® Nf§‘*rfiF #tR Rfasi fmf&®stcRi mmfwtm ?fS 
■rf^c® «rrf®N® cm mfoT ms fm, mta$ Rcwn me® sa ®tsi 
mc®r wfffi me® *rft? R?m ?p?r Rifs* m 

m® i mspF ®rtf®c®^ ^{S *rfj? R«apfo ®*tr mm i ®cr m 
catm ri ^srtfw, ^f§ *ff^ cr cr fw»i ^Ti fR^a* rr <4R? ^ 
jfe *rfiFc® cr 2Tf®-f3F?o a®, cm erfa-fom ^*fa fm* rcr i famf rtcrr 
nps 5 nftm m'f f^ciR *w tor ; ^r? f®fa cr <2TRta $8 

■rfv RaWi matfscRR, mi wrr ^csr crirt i fm rrft mc*R cr 
R ft cm ffeaf ®i ^sfiH RlHretf fRcaffs?® ®s, 4R? & ^fr R1 f&caiR 
jjfe *rf^F<i *ra®i ri ^rrftcw ♦tfam* m mi mc*r ca fam c«itc® 
^c® ’ftca ct, ^rfstw fsor ~<n >it^ fire® mi m, 

(Pit ?5®l s^c® ^1 #f*® C^rtC^ CJTt 'Sffj Tl 

f^if ^ysrf^ fifai ^rrc®, ^rfas ^fac^r c^tc^ 

mrRf ®faai viwsn c?a i ^®ca^ ^®rr j TC®T'r cm ^rr^i 

^n 1 atrtc^a faaca *r% mtm 

^ »icm ®r^ ^1 9 rfe^ 1 srffm'i f^m, faFai 

a»m ^s mi mt*i ^1 ct, a®^ 4 ! c%? ^n w, 

®®^*l ®t?1 f% WIR me® *ttca R1 I ^i>f®T Sftf® dq^aE’l 

* l 

to c®R mK ^ 
<me® ri *tflc»re m^i ^car f??l ^rtcr, a 

®t?ta NCR ^teN CN t N^®s CN W< RNR CNf^N m^tC^ I 4t 

mc*t^ *mm*r 7® m®!^ 4 ! wft Nfc^F 1 fm 

VQ ^C=PF fNNN fNCNSRi majOffNCR <4t$*it fR^fV® ^CN CN, NNN 

. f^r ^pf®7 f% R®T RTCRa^ NNtR I ^NNI W® ^f® Rtm >2tC®?^ 



* ®Rtfr i 


. 7#7t7 *rtr<r i * fa* Ttfafs® # ct?r ^ qRfa qfaw *ftt«T3 
c*te wc«fa f*rc^t *?:* 7f*rai. ®t5ft*r<r *rf^F c*r q®r*fi ^i 
^wps <«K?r 5Rf?m fa®R' w 7Tffr *iw 

wff®?r ^<(7 qtefsi j ws c?}f%^. ^tstf**: 5 * 1 •fatan ^fwi 
c*r, qftro ®Rtc*ra yfe ^fi 7^, ®7ffn r^^rkis-i qc? i 

•IfjfcWI ^jpsT gfffag- afa«t ■Tfesj «tf 5! ®t¥Twa wft *it^?r 

?rf9 tfsffl Tfasi c¥fq?rrc^7 i T35? 7<fhM 7T<n t*fe 7t*Tc^ 

c*t, q®m«R af7«i *rf%* (sr**®* i «rr«t?r (Mhvim-) qr^aTatftWTf *r#Rn 

4$UR R^ffa® ®C77, *w C^fC'T HMfae (Bnini-i) 

facn^m qffai *m\ «*Tt ^7? fwro ® 77 i voi ®?7 

fafflqcqrV ^ctt *r® ®ai >* sr, t^Tr-rtw at7*i *rf^- 

fafafc, wrf$ t ^ra fspff «(f*f^r?*r'f> ^rm t qaWra atsi 

3^® 71 C*7, f*W 'Q 7R| TW 4 ! 7C3T<? aft*l "ffa 

*lt® I q®j®1 c^rrc^F 7Rt’r'i r*«tw -$$r.s asf<«j W t^c® 

f*W to, ^rpPF¥ af7«i q#ri *p6«n qfaTO 7tfT«!7 ^rra *t®t*m 

*77777 ®fatTO I ^TtTR TO«M 7RW «R TCI *7®T^ 7f»T7l 
fafsa *rc^7 to®tt *77MC7 *7®tr ttoi 7t£7 i f5® f&* *R qf® ^r® 
ti to c®R toc*! ®r»l to sfsrcTO ^^Wcq ^f»nri ftc® 

*fTC7 i q#ft®<r ^ TTarwsr i* ^7. ^>ic®t<t cw*\ 

7^7 c^t 3 ^ q^Rsn ^tf i 5pfra^ ^7*1 *ff^ 

7^*rfc^ ^fq*n ^q®s q®r '« s*ff®?r§ af^ <sft^ 43R 

3t«l-*rfw ®1^5i ^J '3 r??*^ qt*^T qtt i m 

^ «rff® 'qR^tvCf fafi ^r< c=r% ^*sf® i ^<rrfafa$fc#fr 

i z*i% ®tw$ 3 pf?r 5 9i q^tc^q 

<X, * {WJS 5t e l-*rf% r 7G?i1 q^r I , ^5>^TCq7 ^T 

^*i^ *$ ct, to ^q®iqc s ra qf® srt«i-»rf%qr ^^it'Q 
qft i qRi c*rf*p q®:^i qtqt^cn qft^ts fq?rr^ i 

^r®s c^t^ 1qc*f^ ^fsrcf^ »rf^ '^tiq fife f^rsrfq® q qros 

*tfsr®taHI i ^R?n# ®tca[<r, *%rM c^r *pfftc fl 6r c®R 

qfr 71, f^ ^ wq <«f ® 7t?rt#T7f qfo® cqt^ ’qwnnrs 
47> 7^ qfw® ^ ^f3P7 ®R qt^R.''®t7t7 srf'l-qf^ 7HD ®Tif 



fasrft i 




■•jfa's. ''itk4 i k* fsfa t 4k *i*nsi^ wtsi f 

C4k 44 fa ^k! ' Jj T*7 1 lt* 7 s 4kCs *[[CtR =H I Rt$T '« ^TtT ^ I 
4kF ft ,4k s l n«f’ 6 ! *TO ®rC=nr? *W *1tM i fa* 

n^P-tf'.k *rf'e! -ft-l^ fa -ips^s 5^ ?*»: 44 l C4 4kt*t o C4 4S 

*lf:!k’fc Z'Aitrl 4^k Sfk *\l&, $f«RfagM S ^3 "TpS* #44, 4Rt4,— 

?/t,. 1? i,(^ ' I ,(.i|7]|ir *n;* _ C yj ^Cj <J-| r.^ ^ 4fak*r TOT®! ^*4*13 4C3 I 

f 

4kk£ 4h ^rfv ^irt a q-Tf^n -ssc^'? T-rk i 

^v.aa/aa *ua w.* Arn *f® H7* *i4*hFi *1* T$3tc* fan 
kfi-M «ir: •(!?!' '-nn , 5 1 'rf^ 4^*4 nr^'i nfaKTO nki 44 ertfa4 "ftf 

*Ti ^ M n *4 4M*.i| *r.*{ 4k*T I W4R "SfcStStfMa ^r<4T *f94fa 

4cif? fiv n^k -ii r i 4? \<w t a nn'itnf^k Ttsffat **h *rf^ #fa^4 
'iiviiti fi:-ifi?»; ss^ffa*! i fa 3 44 nk.kR s»rr*s fca *k c*fa ®rtfa3 

'Nki^^iri T-!4'4 *'i *U$ I 

<iiv >[-i 's -'kwi '.tot P < T , :*r j r? w*i C4R crk 

Kk/k Tkktkk 4R s i *T'/4W 4k1 ^4^4 * 7 C 5 ‘ i ^4k 

■ii‘A.1 *i \ & 'Y'\ i f4* r-r 'Bffps 4 $$$ -nfrr-j'4 to-h to 4-fare 

''Ifk, 4^:1 fcfcfafa I R-Hl 44 44 »ffa 

•It-u-tt'"! TO-lk C'W'l >lk*4 si a -rrgfausi W'-jf-T, sf?j ^ts;^ 

^>ir-r.k erki i * 1 * 1-9 *ihpi 4 r.^k '4kc«i *r.^:4 ^fs 

c. 

-^■'!k sif-; *iiki 5s:’^ v i s 4k »ij 1 %f’A r \TA irfetfir *t:^ 4 ^=ri ^«pg 
V'l^C'i kiks 'r'ff'if'^' I 1 ki' 'fi<r4 -ikk4 ?rr®t5Q wt 

iU'Ukff *tk'tPl4- Wtk.4 '5t|?? 4C4 *T'i I ^5fktfT?k 

*\\lr J 'V'A-i I T-lk T'!k *k^T^ c l 4k1 4kC*l ^f9tC^, Tl 

^'*'k C'-ik^ *i*(r"fk ^^r*2 -•w-t 4^s ^ 4k^i>, suu.^> 

f-1kk AA U^A .5 '"fp^'lkrs #3 5Ttt I *ft^1k4 <T-5T«t1 ^ 4pt4tf 
4i*ik v f v k‘W fTA r .w I *f#lk<r C4k ^tc^4 ^ 

«_/ r.Rk^ bfn $v:V>\ 4lk: s 4tP^^, 4 ^ wfaz*\ ^5 

-jy?'.*i k, : l;^ Pb 4 -44f5i ?-i, *[5k ’iflWhr 1 ^Jt4- 

«. 

^ ^k, : ^cs'ir<'*ik^k si-ffs '4k.s^t s i ^t'4t<r ^pi«t ^rkki’i 

«\f\W\ 4kk k<T 4kif^Wk C J ( 4f44C4 ^4^1 apft 

T>'i ;}frsr | *rktf?4 Wtl 4^ 4kc«‘ *(4»T''t s l C4I^r 4^4, 'srkT’H W8 I 
k^ Tj«T^K e i<r cwi ^r«PFr?-r C4tc4 4kk 





* v n'i 


. cnlH ^r® «r^*r e»[n 5t«r'f 4*7 *iku t 

a 

4C4T ^STf*^ 5f*f *pfVc® *ff^.«r^| ^PIXT^ftf >i*''1jf 

444^ I 453> «n5Pf s | '*f r S - T^ > R'7*?)-1' ! ®C*T '■'K'hfJ-.i 

cw.4pt sr^f^ ^ vii^n a t R^* rif««^i ^^;-<tr<'-r 1 

4*41 ^^r?Tf<T WT >fal ^f?t? faciei ™X'& *Pf[< M v l 

^tn’4 5^*T, HSfWtf -riV 4t*fa*l-% -riflfv.-r •I'sr I 1•/'!*-i- j 

*t*r -I-:* 4fa<ii (\:*h, w *^ 1^1 4k-t «i,4i f "4 

41 «r*T^ 5 *f®t'5 f ^"SMI 4[?r^H ‘<ji -■*{[[> >i*t-i 1 1 f-i-'iff ^sim«| olf**, 

4*1 r* -w ^t-n -*k* *f*r*:i ^'i : ^=c - 4i:n, 41 ;- *■■ 

C¥C3' «T4^T C £ <?f ®"ft $5?f Sf4| ^I't '*l>f r -M h- v v ( r:?44'''>i 
*m 4f<J4| r/<‘! ^facs v nf?' ir^^r«i w. <?w *fs-i-j| 

m 45 >r-r® v i^?4K •-? c-m^ 
©rtfs sr&? 4* 4 fi >1^ 4>f<C& '"IK^, n •|1*I [•">! ] ^r.w'j *"i «i ,;- ; 

44? C4Ff4 Sfffs "-14l^lf5':4 ft sKl '5ft- e | 4^' lf>*~!, *|ifrl* -H"f >!| 

4ct4tc* 1 

1 ® ??4| fi'il^, >r-i' J ?'^f-i 4 4v-i '.4*r >ifV. i v n v , -':i : ; 

C4, T 3 ^'TPTT ? i s3 ‘I: ¥ 3 *-?4 *-i y !-!|'f I *\A 

^ 2 fC®T 4 Srtfsrsi jjsp fastwi -v^)i faf'«a*i 7 -Mi -1 *&•: ( -j i 4 fir? 4 4 
At r A[^ 44 3 " 5 (fV ^ 5-.i, ■ii'T * 14[4 faspr **-':* f-i v[*i 

S C--ft4 >f^T| 4^;l 'ffPKf't 5,-4 f-1 < 1 *• i V >lf*i • !-; -}-|’ir 
<Tf§ R^t^fcf ®r4 >14fa? >T'' 1 ff>'' > : 4=7. ‘'>is-i '’.>{& f<?|4!cr 'lie 

C4f4 if 51 , 4 $ -.ij<-. ^^.:5 ^ 11 ^, 4 -.^ ''\\i<i- y^A 

>^4^11 c-iT^f4 4«f fa’TFi f*rfsa sfftS'tf ^ *rf^ f44 v i trj'i f»' : K 4 '': i 
f?r srf 7[\r.9H ^tw't =?rsri f<f'i f<:‘‘i f i U:*\-'i *\ 1 1 'yirwi 1 

C4t4 «rtr$ C^f%4 T'l^s M ^ffw, ®(i*Tf'f C4f-i C't*i4 '^l r *-- '•(1*1 ^ 
^Sftcw^ '-TfC'J *T1 I C<! C-t ^(IS 'iit4'M < c [ 4-4. *4 * r.«tcT 

4’^n -^n 'sfflzwz ^^Ti, ^[*1^-4 ^r-if^i *ii?i »ij?r c-r, 

»2Jt!r ?r45fc%* I ^Tf4T Q «l'T(7Tf 4 50 9?iff:-,? 1*l'f4i Mf4 

4^414 I ^4^fC«f4 srfs ®ftr£C5 C^f4 4**fTI 5 -‘i ^ ''*1^4- 

4T?r I C‘44^ 4C^f%4t4 <T c t|4i C4f*F ^'^(^'l ' s Ti|4'r | 

, ?4t4'f*r 5 T® ^rf'^ ^ ^i 

’tfJ’SFl ^51 1 CW\ ^4 4T^f^Q ^f^i^-l '*T-?I « r J wft* ! 4W4 



frosts* I 


( w w I 




« 


fa ^<rf'S »r®^<n vs cTO ^‘far TOTsrS * *x 

i «4t$n nfNi ^f?n:® 9t^9l 49^ f*m ^TO-ft^fro 

fatfcw i TOr ’itrs c*tfFp't TO froi >^5 cro ^v ^c*f «wr 
cTO mf®t ^tfaj ® ** TO i c* ’Ttftf^^ to? Tftri *4 wft 

3Ri, ^fCt’TOro ^tc® ^faTO ft*R TO§ TO^rtos i 

*tp6 *rcro 4$«\ 9 c far®i TOnn to i 

f?p^ ^gro^r nfo®^ '<3 fstwr^TO fipr ■‘Ffiratcro c*r, Atm to ti *^«r 
^•f faro ^1*51 tstTO cTO '%i to i cTO?^ «tf$ro c?fTO 
to *to, ^st^rsf *rf^ TOt? ^rff^sr *p$ TO ^n *tf^?rra5i 

ftf®3 ®Tff®9 ^ ®TO? ^TOt9 TOTO ^FCTOf® ^TO? ^TT^ 4^f>t 
«srrt "fa®?, TO*i to i TOTO ?TO!TO cTOtc<j^ sto^ «(w^ Tot 

WJ TOR C9, CTOtC9<T *R TOfr^' fiffaRCW ,2 n?r fro *fl I 

cro sn fro ^fir'« TOro fTO<r ^<9 <rortro 
TOTOsk TOc® *rtnr TO 1 f®fa <r 4 troc*r?r 9 *f fws ^ 

TO* 'S^'Q *j<^ -to ^ to 1 c ®fa to <3 tot ^fw.m c*r sfftro TO, 
^9 'Q to 9*f fTOfc w wTO ^*fTO wAn ^c?r TO?iTcro 1 
r.TOTO TO¥ TO*P '"Ts® JtlS^fTO At TO 5 !® *s(*F>TtC9 *ttTO TO*®! 
'SJTOR TOrI ^J TOw CT ^ftTO ^tC^T C®TtC«P<l ^*f 

fro 1 ct? ^r® tsrrst^ f^5f?, ^®Ttf? s?wf%^ 
sic^ ^fvt-r Ht^r *if*rei ^N® 1 ‘(Ti^ro CWJ{ ^1 aicf 

^c*f<T'8 srft 1 tfq, c^®, c^rTf^® uit f® 5 ? ^c'fir artfN 
4tc^ 3U I ^r®^I ^f<R1 C^tfw9t9 5TtC^R 

^froR o\, csitfro ®h ^rt® 1 ^R ? i: c i?r csitf^® 

f^ti ^tsf 6 ! 1 

T ®pf®r w\fa^ ^rftrro<r ro 1 ^ 

^w*fc«r?r ®rff%c®t cfrff%®, 9 R 3 , c^® f®^ *«f ^ ^•fir 

TO ’r < rrg ®t® 1 ®t^tt « ^lf®^ n}%5t9^ ^t?n 

w 1 ^p - ® *r® ^ ^§r, f<p^ ^<fa\ 

TO1 9tt, ^rwf% *f*9ttl I. C’T^in ^9® ^C*f% Wff® A$C^5 ntC9 

fa* ^*fro to *& ^ ^ 1 

TO 3FTO® ^9lTO ^«9t9 ^tTOW9 $$?\Q *ff%r TOt^fC^ <2PW 
^tcroi TOtos 3PcTOf®iT5 Wt vfas Toot Htftf^F 9itf^hr 



» 

"ffaFS ORfa® *tf99fl® 9^91 ^B® I WrfaTf* 9T9C99 9® 4f¥t9 

9t«f9 « ny g f ® *^® 499 *9® ®t*i «icW ®fa® 9?9 t® 9t<9*«Fg[f® 
*|C® 9tC3 I 

9*f*t9 9®C® 9® <*r®T9^ nfhn *^9* 91 C®9, ®9®T9C99 9T9t9r9 9^ 
*^C®t® fa 91 ®t*1 9fa9t9 ^9T9 9fa I. *TT*Tl ®t9C1 99? ^*fa 
9[fa® 99 C9,9tt»f3TC99 9foc®, ®t®tfa® 9*fwtC9 ® ®t9tC99 Sft®? BT99T9C*l 
9®J ®9®J «Frf®t 99fa I 9^9tC9 9t99 C9 <3®t9 ®fa 4t®9 ®fa 
^faftt® ^999 ^9tfaf ® 9^91 C9 99® *99fW ®t9 9t® ®f99tfa*T, 9®9®S 
®t®® ®t*fa ®fC®, ®£9 C9^ ®fa 9fat9iC9 ^B® *^9tC® 49? ^lf®9 

9fa®9 f99t9 9faf9i9 ^9T9 ® 9^9tC9 I fa® ®t®tf®® ’*9®t9 9®T 

® ®9®T, ®t% ® «Wfa}, C9® ® 993 9®C9t 99t9 I 


9|t?J S—9t9 9t*fa9 ®t^t9 %^J?fa9t9 9^ 49, fa ; 49*,, fa, 49 
(2f^^ faffa 9?®9 e l—^9T ^9* 19*1 I 
*TtW 9*fa ^Tfatfam C9C9 CW9 *fa ^ f *fa 9"9B ^9®tC99 <2*f® 
I>fat®C® ®T*t9 9C97 ^f®*T9, 9*fa '<3 fa^fa fa999* *i®® Sf^fa® ®f99t9 
®T91 «rf® ^91 9t99t*fa9 £fa9t9 9^ 9$K9 91® 99C® =2®® 9tfa <2f999 

®f99l ®R9t«rf99C^ $1*t9 ^p®®®1 9tC-r 9® 9fa9tC®9 I 99tC®9 ^Bf® 

Offat® *$t9 97f® ! 9® TfCTr9^af®C9f9C® 991 C9 99^91^5* 9ft4tfa Tf^T 
C9 99fa <jfaffa I nm«T C9C*f9 9f»® 9®fa ^99 ®f99 

®tf®9 TlT^T9 ^Bf®®!^ £ff®fa9® 999t9, C9*W 91® ® 9^99^9 9tfa 9tfa 
T®* 9999 9^99 ^Wfas *$:®:® I fa*C9 999 ® 9fa&®f9 *391 ®fac® 
9Tt9, 4^ fa®1 ^T*tOT9 9fW® 9#Tl W191F® ^f*9tC® I ®tCTT9 ^99 9C99 
C®®S fa^9 ®C9 j 4^ ^^tfa cWt9 99^ft9«l 9fa9|C®9 "Me* ns pnnn 

incorpore biuio” ^ 9ftC9^ ^ ^99 I fa»*9 ®t9 9*^ #199 ®tf®3 
®fTJC® 99R 9C^9 ^Ttfa 9^ 9fa9l ^fa^fa® ®f%9tC®91 991 :— 

*Hffa9l®? 9^ 9^ 9t«R? w I 9t99t*fa9 9*Wt99 4^ "JW 9tfa* 4® 9<?.9C99 



( m jRtn i 


■ftwfsr i 

« 

*nr«f7 a fts'to ^ ^rftt'srT i ^stc® ar^tTOsr 

CT, 9 tff ^tsftpr *reftrcs?r ws *r£t*r <TOQ 

*h 5 rf<rf?TE‘fa fsppft ^ttra i 

iflt «ttfa ^TO*rfa «r^t® witcB, TOff*nr cq ^^(5 <Shtf r *tff*tci. 
^stnre to .f¥f iwm *rf^ ^fai Tf*r»n ms *pf®r «tr* 
*lf^® ^1 ^<lt^ T$ <Sft«i *Ff35i$ ntf^FH, ^tffPMT «T9T 

's *rt«rrf*nr ^ ^rsrtsr cro^si ^ w, 

^rhr TOrt^r «rf« *rtc*i «rfatcw «n ! t “fa®t^” *rrafafc ^fes wW 
i 


vsfs^ * i 

<rfwi ^p^Rftstwft 'Q c^'5>3Wfaft 9 M ,,, © , fa c^t^ 

<cf^fa«TOnr »ptto ^ i fror-*^ *rfa*rs <4tft5TOi 

to ’«r^ ftwfa 'Bitwi vsfgcs* ispfPfv f^Rfr^r to ftfca- 

♦ftfecs ^ ^fro, %*\ ^s’t to*<i ^c<r; to c>ft 

faratefa TO’t TOMttft ct ^tocto fsar *rmor* fs^wcar y> to$5 
TO w TOrrspr ^5 \*rftftr 

cr nf^c®r tM} <rofa frofaww^ toito!® ^*1 to,-— - » t*t« i 

f% ^'to'iTO f¥ ^n TOft wtc?!, 

fW*fo—f% ’tfTOl, fa TOtS*p&--*!TOF faHTC®^ ^fa<5, *T?ftffc I ft<T TOSTO 

'e xAfcv fafsl vfirai TOc< 

'•ri^rnr c*fc caftfifa TO’fre mfki *pfan TOc*f 

+titt I TOtM’ffy ( Djtinmioiil state ) fas*rc*f 5? WtC* 

fa<ri f^firi Tf^?n c^rtfar^ ^t^fhr *t*rK< «rtrr^ %-^spTTfa (stati^ii state) 

&$ wc^r 

to*i i Vw % f% to, 1% ^f%*r 

* r(j^ H-*f ^ «t^ apr*^ TOf*t^ i Iv ^»t 

^wtrsj jitK ’^w TO»t* ^"t TOf’ts i *tf5rrtir tot 

V 

^tfTOi vai ^Itcf I—ft; >!J I 



I 

# 

cs® 5 * c^t TO. *rv firw*. TO’rs ^ 
farcn <«rTO to« c?f$ TO®t f^r **rcTO *w *K .« «m ®fro* 

( positive and negative electricity ) *^2f *fR^C*T (i.e. t in tbc.stute.of 
high frequency.) ^^S?T TO^%» TOlTO TO^5 *rf® TO 

*rf®t® *mf«r® ^n, c*fTO ®m TO to^ *rc«a. TOTOfo- 
«mTO #rfro* *rTO fwi ^; vw ®tTO$ «wiTO 

■ffaffs ^ 5jrs ^rfc?rr% wi ftff® *rf® i 

ft^r®—TO %<rht^jf® ^rf^rf^r?rfc»T?r TO*—■fwit^jf cw irrfTO $< 
wss f?F TO"<jc*bi TOc® TO s^c® to*TO 

*ptsr i ^ tojor to; ®*R ®f^C®$T TO*T c$zw ft* ftw*r 
S^C® TO^'l ^fTO <7ft ft^T®t 4** ft*5af^p 

TOx®*.*taTO #tft® TOfttf M3 ws ct *FP*r TO^sTO fapsi «W1 

* M 

wz^, ®t^1 *#1^*1 ^Iwi TOtft^ ft^raTO® to, frrastfTO* TO 
ft*tTO TOl «rfa i ®ft«, ^mr/'i *TO TOre toi to, TOtac’ft 
®f^ < vt '2tt c nrTO TOi ?jto **c* ftc* ftc* ~TO® TOrc® to* j 
ftTOft^ ( Arrhenius ) TOftftTO ^hStTO <X, TO 

ore? TO 5 ? *iftrf*r® *$to w, ®ftt^nt to®* ®tirc%c®, 
f%fB59 TO : vfft TOCT* 4 ! TOc*r TO *1 Cl TOCTOfft® CTO 
■TfW <*t TO 5 * W«F TO I TO tffff ® TfTOT, TO **? TOt^F* TO- 
TOTOL TOftOT ®f^TO t t® TO*rtfi® *^toTO*ito*si 
ftfartt w TO w MF^ptjfsr ^tr 

t ®f%^^ wri’Tsres f3F?n, *r^ ^®rtf^ w*sc*t 

^T<7p® ^Tt?T ^ *F3MffE ( Faraday ) TO^ ( I”» ) ^T5l 

«rr%f^® TOn f^c»R i ^i^’t ^rf«?r ^fr® 

i ^rffirf^tt^ ^c® TO^f ^f^r 5 ? TOi’P^r—‘-It is the 

ioits, which act.” ^ C’t'ft 'Q TOl ^f?TC® 

^ppar ^ft, ^nt ®it ®tc®r TO«T.?sf to ^<r? «ftc^ aft^ »Tfv?r ’TTO ^ i 
«Tf^PP fcrwrf^TOir C+tn't f3P«Raft?r 3*T TO1, *fl^R f% 

"Tfeir 'ar^ ^ i TO*pI ^ f^r? ^tcm, #tro?r 

^ 9 rfw'^:*re ®^,«rcnarst i 

_ *. 'StRfW —^»J1^5 ^rth^r « ift^’frstlt^Of I tfttfa'eWH ^ *'** 
BftfvSCV «lat^ w*-& ^fiRfl wf &C5 **f**«| .T^f ^f%Tl- 



[*w n*, i 


I 

* 

fi^rc®* fTO TO^TOa, «.«wto-ctTOI ®tf|re»i 

tita crorf®® *TO *zti i c®r wa cro fk-rt^tcR ** TO® ®fcn, 
TO TOf foi®TOf?r aar f^r^l TOft® i aw TO® aTOtatar TO*f® 
®l* fMTO® atai c*«r» ^a^ata *itc®rf® TOTO cwai c**, ca TO*#ft* 
®wr TO®1 awa ^r< ®f®vrfcatc* TOt® cfcfaTO® a®TOI®t* 
atcaa Ttw Ttw c*rfn® TOri fTOc^ i c®ta ®aca <*tt®afTO c?t9 c»«c®a 
&*£ aw TO® *^c»r ®t*ta ntftfa® c®R '■TO *TOta nfaap#, TOfa 
*ttro «i*iatfa® aTOi «ita stfa®® aw $ca fTOat TOTO® <*a< 

®a® cTO TO® ufa f%f^n a^ai TOTO® i 4®wi c®ta ®a® atMja 5&®a 
aw to® a^c®, ®tafer as ®«(a c®t«rt9 TO$® ?^9i c®®, < 49 ? atfaro 
®ltf® a^9l f®5® c *tt *r$ ^®C® TO® a^® I ®a®4rfC®a ®a (TO C*®<9 
®W* ai ®$ai®®TO$ C®t® <4® f® ®Nt4 fa® fit® afaatta I. C®t® ®TO 

*4® fa® ®taf* aff®cTOc®a ^Ptc»T «f«r*r atfJi 9w $fTO %* fac® afac®ca, 
<4®® ®®ta ®Wta® a^9l ®aa^ft®t ^ TO® aTO; C*ff<tq®|^ TO *9, 
ca® TO 3 £«t faata fccarr® ®fac®ca i ^w, ®tata TO a® ®fa®cfr^ afaai 
C®® I TOCTO C9t9 CTO ®tata fa®c& TOal ®TafC® ^.atfaatTO C® 
ww® TOr®. aTO \ ’TOcTO faaa ctoS fat® aaa 5*1 faatcw, f®w 
®ta*a TOfa® to Wrt®a to ®TO *rtc»r TO 1 , » 4 $.®a^®fat®a 
®rcatai TO ®f ® 1 fTOaahl faaffr wart^aTORJtTOwM*: "jcwa ®t®fc 

®TC® C®t® 4® fa® ^9*1 awfat® ®^a^3TO .®®aafa^®fa® TOt^a 
fawta®} ®fNl« TOrfcTO^rl 9*fWa fTOr f^w ^Wc^^^stTO 4nsuint<*a 
to 9 Ttatar, <TO t,® ’TO cTOcanr TO 

«r®t® TO9 TffTOa ®^*iK ^j TO TO® ^c»r i ca 
if^rf®® c®c® f9^9Tt9 f%a® ^arfTOsr, TO TO Jam TO ^«r TO 
•f^r®c® f^w TO^t^N ®1>9i, ®f*tc® fH® ^TO«r® ®aip|f9® 

®9®S 9[t*? c ^ TOc®cw 1 fw^ TORI <#tet TOf? 

TO®1 , ^TOTOtTO^ ** H® TOTO TO 1 &C* 

TOW'#rfac®c® i fro^ TOttn ^ TO®cfTO;f®il^TO 
i ^j»®’®«tc«rff®® ** ^ fwf^r® c®m 9 eto»t toTOTOTOi 
J|| t® TOart TOa TOT* TO* TOrl ^c® i 
- TO® TOJt®tTO TO^ ®TO tjft TOTO TOt® ® f^TOTOTO? 
TOTOTO TOTO® j vtstm TO ^TOwr, ®WTO ®TO?TO iftl 





<®t*tc«r?r *rfw9 «rf? %fm\ *rt'9?n *rft =n i cwfat*it to ^ 

• fe**rfa *z$ wm w i ^stdra farr*r, to to fa«tfa*i?ra *rc *rc 
*TOfa ^fa*r c*r ottos' ?i^n to i *rfa ^fa srs®; 

'•jfafts fe^tfa&tr.’f **fasK ^fa cjdr^farejfirc* v*t*r« 

feds fef&n v* tftvs -1 *rf«c$ qjwn ^ 

^rart^ *rf*« *nw»ra vfa« few® 

*r* &V5 *rf<m ^fim c^c^r i orstw* vwm nfapto 

^frtay tows to ^ w*, <sm '®fanc'® ctt* 

^ fcrc tffrirw* ,?f>iri to ^fa?n 5»w to** «itwai *tn to, c*to 
**Vrc <2r*ni ^s %tf«*i c*m *ft&r «ra «r^ «ro i ^fafr 



* 

CSRP-^1 I 


fires* festfa® vfinii cw* cTOs ^ 'TO *$s® to *TO 
srt^fare cartw <pfan. <r*t ctt £fc<H 5 ifk 5 TRf'Q5 AA, ^hfi wi 

(aurora) fa fafi, fa TO fa 4lfa4*f ! fe^tJT C»rM7 ^<41l I 
TfS^ C’PP «STOC*f «tff* CT^t C*R 4^f5 ^ttsTfa^P* aBT.'S’f f<^fa ’tffafl 
, fastest 1 vfa ^A fafiat afawa *i& A st*n ‘'tfastds 1 

3$cfe *f® *r® srof^TOs to TO,^*^fci^:®m *«?re fl$ ?A 

^ffif5 fa C’lfa^T «t«t?r ?? ’TO I- S’fih *tf->i$-T«?U Tty Ti{- 

CV3r-fa*r^-^r5-'<Q (pri-.ii) faffe r *f:*|fa ?faj *tg*»I.T . 5 £f,ffa 

cA *$«i fa s i fa c}*t'Ar$ 








RftR *$<T| <1C^ I £Tft e tt^ T<^ f^N5flg#T, f 

h 

’tc^^r ^ts*w irtPi w iw ^rRr*f TBrtr*itq£8 

*Hi i fatafcra r*ir ctK®t Wfa«i ^Tm w?« *9; 

c*t to ** c*rc, <21? fa* *r^ <rN^ 3 '$%i c*^fr *tar 

*S3to 1 '®«R vnwr >iw tfiw'^rc* *ffW« 
?$m<3 «t*t* cvfatf* Rt-ri ifwm 11 &\ • 2>«r c»rh»t^« crfssfa 
's.fan srtfare 1 

d s 

■S\% w1 5ttf r$^ f3RlR*ft n5(%^ *^*13 I 

«ffa Tpw®r c*rN<fj« 'sf^ 1 w$ 


& 



„ vranji 

*ST f^3T I 

4 1 

Rtc^rr^i q tot^mi '<<&'$ *tf ST *r w^ <3 sftfssr? 1 <*i*f«’tf Effort, 
fnats fast .w ^fm ?rfe s-ssm^ * 5 tre fwf^^s sfeTO* 1 

*T^ f^RCT ^ISrar- ^t?T £t«rR ^ 

■^jficntssn facn <stwM , k 1 toi *rwt t%f* *upt 1 

ffi«i *^c»r.^t* farcfta fawft«fWc*r$ 1 Sbsi,^c 
fa «w <r *pp® cfa wfir® 



*J4£ 

TOW 'TO*® TO* farcin •tfrfcTOaft.'e & *reoir 

^ • -■ 1 - **»-* • ' • 

«tetfc:«i<rp?*i atcum i *W9 ^rtw <fap* fa% ^f?F5 ^ft^, 
TOt* *rc<nr (W«^l^ ?rtf *rf*nri w;*i w$ TO’^to TOstc® »w «tf* fiR 
uTOepjtfti, c* fTO ’tw-^ffrs ^fro® ^i TOj nf% e t® 

'S.TO^kfl <3t# *TO I .TO^tT f®f% caitTO-^TOnr ( Luininiferouft 

W**r j.'^GPhr sss i *TO« 43 * TOW cto «cTO 

?tfc*TO> ^TO, t®Tffa Tt*Tt* TO I . tT\ 'sjSp? uw 

TO*f1 I *fTOTC*f* -W3 ^tC*T f¥ *twtvfy .Wf ff J5* wfj« 

’Sft'tQ *tf**Jt3 ^rf^rtci I 'stfCTO « ^?f*f TO* 431 electromagnet in 

■ M -*~ 



wf TOt* wt*i 'Q 4TO*wi TOjt»:«rre5rn ^pf%«ri frrofTOsM 

f3F*1 >r^^r ^Ft<f«t ft*fTO ‘tfTO ^fTOn ff* ^TOti *t^rfc5R i -. ^rfTO^ 

*$$» mj® ** f%i *tjf** 

«rf®**r i TOfs c 7 *? *c®r> %$13$ ^rTO j 4 ^toto, 

jWfr’TOv ft* <*mi **»<r?iTO « «ra>t*r <2tt*fTO>preTO& 

$TOnr ft* ft* TO TO i . <3TO, ftTO, ftftiH, TOTO, ’tsrtft.TO?**. 
fTOM ftTO* TOpto #TO:'W*^4TO1 1 c*t *m 




0* *!*, I 


*® ! f%sstar i 

ft 

»rnr *i*r, ( Sir Oliver Lodge ) ^fqr <?«tTO Ti «W* 

a « 
f iniuinimt-rouv) ^<rrt ^nf^fC'rsr v 3 ^rf®tfw f*rtf®fOT 

mechnnicdl ) «WC*tGTO. 

<sp?fa-f^ff ^W^fif *!& TO ^^TiTQ ^5^ ■‘tfiTOtC*! *rf^* 

i f%f% «rnrs ^fwn^r c*r, $?rr?r firaroft *r*\* 

*t?r ^sf5 i 

v-npc^t *p*f 4 V ^ awf5 toi ^fi? fanfto 

arc* wf yRt^-*ff^ to* ^rr toT*r ^*f?rre i <wt*r c^r £*5stf*w to 
*phr c, ^k*r *rmfte n*fc«fa ; fftft steers 
$*l fr®*,-M«r§, ’TO *wtc^f<r frf%Yfn^«rtrTO* i 

^r?f ti fafavs ^rc^nr ^ e, ,°°> o®,*®,®® j>*®fe 

c 

^*Tir *rTO, TOK^T *Ff f%r.rn >^.^.,.., 0 .,.. ^i?T?r 

0 

4ft ^:*nr ^rfsr i c** eft? f?rc^ ws m 9 t%im c*«ft?r t jelly ) 

w\% to ^fc<h ; are? ^nc$ fttzm, c^toTO 

Q tdectio-nmgnetu* ^J^arfSTf 3Rt?f® ZfCftC% I *rf«ffa«f vfirTSafa 

¥fw *w*r w faffer f $rft<nr to f^n TOf*re ; 

WN? ^ TOf?^ ^TOs t°tt$ *r6TO; jm ?s } CTO 

■C®*F# sfa TO«, ^sr fa- c<r to TOs <ts TO*rff?r^ TOtc^, am to 
TO^« fwfas ^f sspm i 

*»fo w* fsr?’?® ^rttTO ’liiwtfa's TO1 ^rr*itnnr to 
cTO* TOt* ftW ^brrTO *pf«rre *TOf§ TOtf^r i 

arfCM CVTsf C^T TO3T ^Nff ?$CS ^ CT, ^iTf^r ^TfC^- 

qfy «jr«rffT5 ^*ifes5 ^5 4isFif*r, ^ =rH ^ «rt%^t%5 ^n TOr 1 

cm ^ *fnr wH ^^1 f^irfc^ i c>i^ 

sr^M jj-® ya ^^rfr® »TOt?r ^^Tf^Rf^r aw 

'*rs to? ^’sw ^ i ^tc'ert ofe ^ar <w?*r nc^rs ^ ■r® 

» i 

^«r ^ ^tc^Fc*rf^rr® *rfcf i cw *n ^irfir c& 

nf«iT- *r® «ictto i «rr*RJi ^rfatr* w&ft ^rrcro iftr 
arfw «rffa ; ft? ^r «r:^^ fw^r—^»nr ttc^, 

'^tf 9 !^ ^1 f^tttC^I « TO» TOf «rr?T8 

^Wm flftr aqt^ <W7t*r *W ^3R t^fwf , 

•H»fwc« c^ #sr c^rr^r ^r ct c«nTf%lf *r*e« «?f?r 



w# *l?tc** *f% ^*r i <*tc»tf*<tfrfc* fan* *^t*f 

w*rfa® * 1 * *^c® br faScfr i. <?rc*$ *tfr9 *rr»nn *rtc»it* *f% c*fa* 

I OTrffsfa* « famffw Vltfafa jntwf** ( Cntnile 

Flumurion > $f*t* ^®farff ( Urania ) 4 «TfCfT ^*f® 

farter, ^etsi fac* i c«rjtf%® ’•rtc** '■rfaitaft cwft 

o 

Marfan —“«rfan Ttc'® wpr c® ^Mt® 

*rfc»w ^*tf* * f®*K®* wfat *tcw *rt# *rfrt ®<® 

*m ws *m i WTfqfar g® 

®w fawi ^®f&® *^rrfa*r, <tt ®fa ^rfcii 

« 9 

**fc»rw® *rfa arf® ^[9 «««,»•• fat»rf fa>t* ^<ffa «tf* >**,**8 
w fitvrf® *w® f%^f^ pti ®fl*r i ^rtc^rtt®^ ^ ®rvf®®r| 
*®f% *Vtf, fa* fatWtt'® *tf®®tf»T5 'S *tf®®Tt« rtc« *ftar m 1 
’jfafta ^^rrft «rt®tor * ®frf®® war ®ft*® ®3®t® *rtf fa c®f®c® *tflc®ew 
sn 1 fa®r t® ^tcnfa ®fa s®mc*® wr c*rfw ^®c*, c*rt ®fa aft ®w 
^ *$c® w firc fa:®?® <?rt w* it®tfw *rfcr ®i 

<2t*fa «w fa®, ctRcwi, <®fst*i tstc®® *• • • ®w wnr 
•ptar *r®*i *i®t»rfa® ^nr^i c®fal *[fafl Tiro ®i c®Tmc«r® c^ 
Tm ®^c® c*rfa wear® irtwtsfN «mi orfar® *iti ®i; «ww* w®*fa 

«rr®t® *rt® ®tar, <® w^nr *r®fa®, (TT’s^^str**®#*!® 

«r®Tt *rcwi *t#h® tfasfa *tfrcwi ®rfa® i ^ 

f%»nr ^ war carfare •frtcf i «rf*rfOT wr wr *rf«rhrw of »iw 

•rvi ^ ^t5tc??r «rfwt?^*r^ *rf%* f^ar ^?n firvtcw i ^twi 

Spectroscope ( ftPW) ’TWW C^f CTf^ WW ' 

(nebula) f% f% »WC< ^^^5, «W ^ f%Orfi« •It'® I fW 

c® wwt 'std ^r® ^rf® srrt cft'Urti 

nf®«t® i wfH Wwf c® ®p*r® ^cmfwtc»rfc®wi»r *war 
csffar® ifeltcf, ®f? ^nrr c>! Tf^ W® 

fw *rtwi c?f®r® mi ®fWi 
^r fw® ^^r®c, c»rt 'vtfrtvtfw w w cvt^t 
c^l rjfafl ^*rf?fT® vs vfrtr®, 

w ^rs# c® fawi ^tft®t« mtc«it#ffar n^it 

~*fP3cv < irg^w vifsw ’rf^cw <Wtf^e wtl war 




t 

TOra c*r toti ctRcto' *w w *t«*R 5^, |f* 
^c»fmf% c?f*c® ’free*, *? 

«n 1 «#w$ *fc* wi *rot«r *fc*w vilm 1 $ «r«$s **ffns* to 
atffSHttii WR *P*r fofM® Tin,*r<rnfl:t*^rtL$t^MRHI 
*fm c«Wf wA «pf *ro gratae j «tf?ra. to «rtt%*r *rftre 
"f*r tiftr® 1 *rtt*tf¥« w* *urttf r$fl o»lTO 

f*r*fr t$c® w amfl ^TO.’*fc*rt $f*r ^cTO M« tTOs top 
TOft «rffat® *tt« 1 

« « t 

*rf* **, TO1 w $f®?(c»rc TOrfafF* 4<W& 

^*TO T$C®05 » Prff^tcfcr TOTO* wfa TOlre 

iHraci, fe?nFt*r *ffai, TO's fofc «n 1 *wror TrfvTfn 
cTOe 5(1 c*R Ttw ^rRtcra fsmMtar fwr $ fro <itfan 

t sro *rcron *jtftit ^*tr «rtf*Fc*r; w xs tMw wfhr ^1 
«Rrfw at* ^*r«rwt?r tor fro^ cp**ta 1 ctot srocws *?f%* ** 
toto fcpnFfr fM TOr «rtf^c«rt fa* 

%&{ is*to *?i s^r, <5 *r qsr^} afR <2it* Tt*rl, fMfa* *rc 

f^TO **H *R TffTO «rtfa(R , <TO *R* *t»r *rffa*1 fa<- 

TOw> TO *& f fcn H?r 9TKc*n ^TO 1 

-* toi *tTO ^faror fap '®rre*rR i tl *f?rc® *TOi *tc*rfa pw 
»iw? to ^faro, *W9t fa«R to?R, *tc®rt tm W[^ 

^fsfsft crr*f ^» 

• *rrc*rtm W* CT -^«ttcp vfiswt f3F5Ra^ ^ 

^1%^ ^^c®r« c»t^ »*icft*R 1 *^wr <fi ism fo* 

^ftwt^ vmsfe vw* 1 .wc^i to fro ^n, *m *m< A*p* 

,<#P9ff, *tf%^, N8 fW^5 

^jw?r wti *u& t ^«*ifTOi, 3j9* 

fafwt ?riffiiren ^^®ri »itsr^^mft,nw, timm* 
i«* ^5* ^ to f»r^rrr «ro to^p *tI^« 

*&$&& nHew»«Mng nfi^ Jtiire 'ef^f^W» t (<Kftlurhpi)M ^ 

#pwi* ^f% 00 ^rtt to , #IH 



A 

*$?%* 4 * tP 5^r«tcn *tfawr?TO *ft«n to* 

4f^ to <*« ^WaTOtw* fcW*®wsHton fVt%»* 

**}$&. ^F^rt TO m ap®TO *rc«ri cTO *tt«fcr TOTOr w *ti i 

^ » 

^^rrcrt *n *rw i worst twlr > fypa n*ar wj* to 
TO TO TO*# 1® war TO»r, TO® #««R& 3F3®i wt*n ^*1 

? TOtwi *fwt totwi 'Amtfro to sprc®wi 
TO, tocw tftri art? w? *wf ^y?5fi« <w «rff%w ?f«twi 
fawfro, >^3r w i to*i *f? *lfcw 

!§53PtfHo^5r>prfiT^f^law sjcsrs TOtsfa’ 4vqv ? to n 
a, ?tcTO' «w 6 ^fipwacw w, ?<fh to to *rf^ s r M3 if? ^ffcr 

o 

x ^s^tTO* 4? to* ®*to$ *ifiroti ^tos to ca^«ft? TOitow i 

?twt ?f®#re M3° ? w *w to? fcfTOrur to^^tf* aw ?f*ro *itt?ri 

uq$ TO? TOTO ’itF^TO « TOTtOTtWI ?fiTC»T TO ff^C« TO1 TO CT ®f?^ 
foTO®, afTOfl Tl ?? TO f*£ TO fWCT 4$ TOft? STOfc 
TONro i 

(am*) * 


*iTO fTO*f i 

toto *fftTO ?faTO i—croa * tot. f^r^fro cfcr=r jtf > to, 

*ff® f*T > TO I *TO ®f*rTO TO1 MfTOI 5T3 I *tfOTh TORT TO® 

fTOt® ?<r i #*im #tf®TO TO I teTO To ^forl ^ 

to wft « wcw TO ftfro® c«rt® ?f**l cm i TOto TOTOr ^c* i 

o 

«TOTO ^.totTOB m 3 > cTO^' ?c*j * 'TO*! TOj?tfa? TOsro TO 6 ) 
jw first® 3rfwi ^to® *c«rfc *ifwti ww¥ f^*n ?tto i ?TTOc»r« 
a ?tf«ra TO , <7T^ ^ W *wt< oTtt fwj ?p? 

^rtc^rt TO i 

fsfa ?i ?rf«i ^ TOro i—> fTt«t Tfc^ to® o>t»i^ ^«rtfTO 

TOci ut*J TO ^tc® TO^.cTO? 

tetfsr ^ ^ ^ i ’ttTOf sftfe wts® 





»• ffevtoi 

'« 

*1 atf«*1 *1 *twc® *tf«*i ft's; ji $t¥l ff*t 

^ t®*®: t *irfa*i fwfo* n* 

^fwi i *t* £1 ®f»r w ***1 ^wtl 

3®*j ^*1 i stf*w %*r *t®i® *n c«it®i ^®nfirc® 

®t^C5m®tto^fc?pf*c® spr®l t ortcro ®Tt®1 

<**$ aPTtw® **foc® s^rftVi *to* •fWSfl. *t® *i:i c^rfc^r Wj f^rcfe 

*®fr| f«C«f ®Tt®^l st^l fafl ^ff Vfafl ?f« I CWUfX «m ^TfT"W ^*f 
TfiM ®fsratc® i 

wi qfatt* wtn *w) i—^ nrfc® *if3*t* fnf%7 »ft®® 

*E*T C®f*ITi Wfm M'S I >° -jfffs^ *C3f ? «fl&9 ’Tf^l TfaC’lf’t 

'“ufrun W.wn ^sre ®s®: & fnffa ^f^rai *ra i ^®w*r wf»r % 

^ftf*r c<ft® ®*®s W fafto* wz*i ®re®: *r*fej Vf® ^fettc® «t® i *tc* 
m* ^rtfar *tw\* c*rf»rai ?fs i *f*r f»R <t *m»rc «rc«T * ®fr®fa 

c<tf»rai fwi ^tt»^ *t® , t w c^t $ffc® «tt?re ®^R 

®t*n **wtsi ®’fctt® f®=( «rWaf ®5fori st* i *tra ®tn 

f*RVfen, ’TM**!®? ®tc*f cm*t ®*i ’it^c® *s ®c»ra ®fi 

®f®fon *r s i ^ wt*r *fcsrcrf*R ^ nfari 

3« i ^rcsrc® < 2 f<tc*r v®i ^rl ^*ttc* <3®® c*rcq c^t *®tc® «rt®r >anr® 
^c^r; ^?rrc® wt*r ^rT5« m i 

“Xw ^lc® ^Jt®t^r W ^ ^FfW^ i— ^ *if^ wc»r ^ 

f«r»rff^ *pcw ^ <d%«l ^ i *rra ^ efcn *rrf*w* ^Itr 

> ^ i «iit ^ «r*r f*rf«f® ^®? ^st’f «rorf^ 

i f^rfaf® ^ri i ^ ^ 

^if»wi ^ « f5f*rtf5csiir «fc*r«tf»wi The i w *($ f«it3^® **\ itoi 

*%v\ *tw nrart^c^r \ 4^1 w 

nf»re^ ^pf^rai ^ w«r ^ wts i ftt 5 ** w w, 

®t?i «i8 ^*rf> ^*rfir Tf^ Priftr® ^Ttc^r i ^ ^ 

’ffwf 6 !—Wf '«9t^ Ftf*rsi fro, tn «m?fR 

<rtc® i 


1 > ^ <Wlf^W, «TvWH lr^P» 0*w ^c®A*tlFHW >pr^rt ItH « <« t®1 fit < i 



UJ l ) 




(Jtvqjt i 


Fl I 

# 

( TEA. ) 

»tf*f ctch, ftctws tott, cw»i >sre»i5i 

'States 'S OTVl TOW *\fon RtOTM, <Rfa 

fof§s* ^*T, Rtfe irtfaffa Tfoll ti-TWW CTfflP® 

fartfsprfa i 4 FHWfaft X 5 ^?^- ft ^* ^ci w 

«ffti ^fawrovfo ct»tiV r™ ftfeRL jgrt"#r. *wftfwtfV i 
c>wttw si-’tte fk fw Vtw **i w w a *tn ^rtwl nmt? 
wfo wtwf fare®! <2^> wi w, «Mrtro far 
fm\ 

t 

C¥f=T *rc$ vtorcr Treats ^tw-TOjw »*WH tfvfaw wftt Mf**l 
c^ft fc*itf i rrot fotft 4$ or. $ Srf%*rfa Flip 
wfiHcwwwvrwfwwspiflw CWW TOW CT, £N orfl* 
totyn . Pr srstW aicf (w iwtff ) fiot wi 

*r»w cwtw ^roaro fosw cwfro wtt; wcw ftsi ct vt* 

«WI1 «NRC¥ TO* WK WI3R* JIWI *f*T«1 m WW TOTCft 

wfwtcww, $w«* falfo <& a vieww<nr cwrt tfsfaw 
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faSFfa I ( W ! 

~*1L 

i cqtfaq* qfaq* wr qt^^tf®q* s$q 

CTO* ^f*R TOR ^ fapfc SfTOT Wl ^Ffa tfFqq <ift#q TOR I 
* qqtqr erf’Tft orcr fa#tw r fs *m§i s^fir® Rt^ *— 

cqtfafa TOtfqfqqtf 'Q Rfa*!* ^Fdtq-RtFrq-fqqqs qt^ *t?*q fe*R j 

4^r fa, fafq ^qRltq ffafas q^l rTf**! q^frosq i ow faq fafq 
Rfqssi qw farffa* f ^?n *rfa*tfTOR i ’tqtcs $fatq tot c*t® fcqfas 
qq <nq* *£Wfa qTqfrF f«$ fqftfq^ qi q*r, ^sri F^q ^ qt«1 «rrfaq* 
ffan qfal c^fR Rfaqi <ffro® fro*n tor aiq? *2fqt? cq, <fR1 
fi fevt* *$ i *tcq 4t qar fafq cqqq qrfari crofq cq, fcqt qf?rl 
$Tqtq *rftcq qq qrqq ^ 'e faroq aiq^tstei *rfqqfa® qq i fafq %f$tq 
faqjTOfq faq^ f c*R Rf^s uq q«fqi q*cqq, <£iq? 3Rt #|q crot 

qR-qtqtqc^ qcqj Ftcqq qjqqfq <3Ffas qq i 

afaq?i$|q TOftfaq* wr qfasrR Rfatq's ^qtq qfai qw 

qfaqi tot qq qi cq, ^trsq* q$re> ffq cro* Ffcqq «hr stFqq «rfas *q i 
^faqtq *ttd Rqqs q^oqi q|q a, #R c?*r *feus < 2 r*ms Rfftcq, ^TOr 
<3faffq R®t2J ^tcq Ftcqq qmtq fq^tq *ifa q'fqqtre i 

#tq cqt-rq qqq*tft q*tq®r ’tear *r« $tRr Ftcqq ^oK cqfros qtsqi 
qfq i q^qcq ffq q^'fcqq^ Ftnrq fcqq atqs^ w ^q q^cqq i 

^cqtc*t cqw n^t^tq ntp^ Ftcqq qjqqtq cq^ Rffa® qi i ^ ■rar^fa 
qqj ®tc^r qfq^ q^faqq sir Ffcqq stqq ^cqq cqfTO® *ttflq| qtq i ^qq 
3R qrf^ qj#s ^qq cq^ fi qjqqtq qsfros qq<q^sq q| i 
qw*r qqrt^q «rqq ^ ^fwn cqsMqt fi m«tq 

qsfqqi ^cqtc^r ®r|qi qfq i < 2 m fi qrtfq^ wq «stot 

qfa ^q aiq? ^tc^tf TO^tfaqfq 'qfqqfa ?F%fq qqfkr %t? q|qi 
Koo^s ^fqq| fi ^ ^f>q c-stqq qsrqq i vfarfq ^ ^ ^fafa^^r ^t- 
qtcqq «rfa fai qtar a|qn sW’f q^rqqqf^; fa^ qqqcq^ fi Tpfwtc® ^tfart 
cq\faq, ^qq qqt^ ^ $w* < ttfqq^ < i ^fi qjq^m qsfaqi ^ ^ 'I q feqq 

cq,^ <wr *r qfqfqcqq TO«rr FTqgr qrqrtq ^ 'Stefas q^i <tfa»n qt^ 

^ * ** 

4ufaqrtcqr:«rq qfaq^tcq Ftcqqqmfq «tqq ‘firefa^ m \ fw ^ 
<^faqi fiqrr-qtfrqtqi fi ^to® «sWr qq q-^ i totc^f ^nlq top* or; 

fi «rr q^ifaq i ” ^^Rq qJ^ qrfcq <mm 
\xx& Fl-fatapFl Ftm ^°i qrfat qpfaqi « tor i ^tFtf 



01 , 4? si ><t« N few qjftT’faaPte 

*#9‘1 y&vb <W9 f9C99 %vr9 Vi«ot 9t? 9f99l9* W 999 9ite 91% 
*9j£teW9c?9^ ^i 9ml9 *di ^599 ^ci Wi-cWN 

*9W®9$c? Wffir ^icfWt wt csffos ?fe? i i'b'b* 9&tc? ^fWVwcfr* 
^tcwlt^lRr 5fw9 %9949=t»l w ^ifH? 99» >**> ^feic? ^»rw# *if99f% 
f%% fhw nfo* cnrtfcjK. ^r<rtfOT9 f99i* 991 

9f??f9 ^*1*99 ^TOil 5J9R 9f%, 51, C<t(fe^«f J%C99 9lS9 « frTFTf’W 
9lf 4 Wj-f9^1C99 ^9Ttfe ?f991 C9 49<£t 9*f9^1 95=11 9*099, 9tf9l9 9*099* 
*t?% fro? ^5 9^9 2— 

“The best of queens and the best of heibs we owe 
To the bold nation who the way did show 
To the for legion where the sun doth line. 

Whose lich piod actions we so greatly p*iize.” 

09l9 *9 farefafas 9fat*Tl ^591?^ C9lfef$l 9*f99'^t9 9*f909 2— 

9W9 54 l-#tf« 991 «199 <21W, 

C9 OfO*l9 999# ?9C9?9 W. 

09 C*rW 99 C9 090*1 9l?F5, w 

®T9?1 91%, 0991 91^, C909f? I 

%91 9f9l 99 09, 9999 "W^fa 99Tf?0*l <2ff57 f 9» 9^ C9tfe^«f.- 

f9C99 9191 51 ^**rcaaf9W ^5 9t9lf?*I I 

?f9» %flH®9f9?*fC*t9 903* ^191099 9* 51-fVt ( Thea Assamica ) 
^f9fl9 W 51-9PF9 Wlf? *£MI , 9l9l9 9T#5 *ffa?l9 <99 09f9 ^tC9 
9W 51 919 jfe 99 9i 1 C9 5tC99 91«1 «H991 9T9fl9 9*f9, «1919 f9 9l9l993S 
o f?fe 9$C3 * f^fe 99T9 49? 9T5| tjf% ®I8 ^9* *191 9^91 9109* I 

«Tl9fC99 99T 51-919 9^0 5 *,• f*fe ^B6 49? ^9l9 *1W * ^0«P9 «rf99 

991 9%fl 9109 I 

<£tf*Pi ^f%9«9f99^r5 t t9 f9*5_ (Kyd) qfefc? <Sf9l9 
^«iff09 fft C?»fa 51-91? <2199 0919*1 9*l?99 l 399 vslfC99 C9f8?9, 3193- 
90*9 9f99-9W fW099 f W&, 9109099 f99^C99 919109 

f999l9 9f99f0? I *M> ?fetC9 ^ <99 1 099 1 9t*1 flW 5t^ 91919 4ff«jhj 
9T99 1 * %9l9 ?C99 9^99 C*f?9 ^ 49«R ^91? 9^5lf1 

< 9W«'W^ >b^4 9felC^9J9T ) ^909 «Tf9lC9 51-909^9 «f1%l9 
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(>1 9*, 


ftsrfa i 

i f®ft c’rfaflfr «nfr^c® ^ ww aroftt 'jflfcrt 
‘srt# w i w fafa cwf?stcfc *rif*f® Whrcvi, ®<r ®®t®t 

Cf 

Tf»T*tf®r® 4®lft =*®*Tfa f?fl TO®ft ®1-*ttl TOtl TOR | 

wrw *tf\ c*rr:»[ p. ut**i. 5i*c^*t *£,. ^ «t^f« tot* ▼tarfitoi* 
Rfatwr ^rt^tc^j ft*® ®tci s\m M9 ^c® *itw, ®fw* fro csfri ® ’tf^r 
®fsratfTOR; fo® fani f^r *tf rs ®titc® fam cvt*i *»r *it®n itt ift \ 
*p($ #to i^c® *rlf«rfhr *p6ar stras «rmtf% 1 ^®; ®9*c ^ tf«*1 
*tf i® wn ^f^it?r vfl^c^fSsi fipr i ^faror 

iiroo c*rfn «rw n i wrf? ®i tok ^f^r Rsjfari iftci fro&?n 
?pfwi c9 r f*Mf^t 9tit£® ^si^rc® T>tc$?F 5T9 i2fa$$® 19 , ®fiic9 

TOfMpr Rt®$i ®c<r istst^ fcvrtci ® ^c®fc*r ®Ti®9t* 
BtPRT FfW5 74*ft 3 itfltol *&' ^tf*FR 4 faTO9 ®1C®9 

fsrf^ff 4®Bt t!»r* mfalferc i fatrt® ®tvtv wtf®®, 

( Wiiliioli ) 4^ *flTO* 49*BR *T?® %*R I $lfol 'TOfR W ®ftfl 

ftot9 R®WRi*fir sWf tor ci, w*r, ^rf^N3 *ttw Flw 

tof ^f®«r« i r®s*r ft=? <^rt i$fc® 5twi ^rtf^n ftmpnr 
Wtc=r c?rf*h to is 49? to efface ^stfaro ^rfatci cTOt ®firei TOs 
^iro* 5f«w TOs sfa ^ir® is i >*©* qfefcv 4 ^ to^ts ftfs® ®tto 
4®£t csH-TOsts ^r® w i ®^r^rRr ^ilw ct®^ f%r® ®tc^ 

Ff^nrfc^, «rtir larffH ®®M to i vrf^vsi, ^«fmfa ^ 

’rr^t^rT ^r^rtw ^r®jt ,, ^j *!tf«r® ^ ®i ®t?rc®4 

^^>tt *tfff«r® Tt^rfc^ i am®l ®t?r®^c^?r ^ ^ 4 ^ 

-®tcw ^ 1 , ®rr’tt 5 T, ^laifr, TtwtftW, ®tf®, 

^ iftW»R, ®t®i ^pitijr, »rc?w»f 05 ^* 5 , fror^it *iWv, ®t«nrt, 

fc*r®j® 1 , *fs\. ^tTOhr, fawrtpr, c®tfN, 

fer®^ ®h?f® , Tt^rt 'm ftv?r ^cto ; to 

FtC9!T ®w ’T^tCW ^ ftf ® I TOtCT «**T® ’Tfo? f®5( *r* 4ftV{ 

(*0 *p* f^r^n) BfRc® stws ®t^ ®^c®c®, «t§rc®5 <TO^i4 5tc^r 

®tw?r wf^^r orf^ *rfaTO «rtf «,««,«•• 4 ^ 1 ^’Ttw «rf% s-- 

^0 ^r, ^f«rf®n cwr ww ftq| ®wfw ^tcTO 

^«* ^c® *h^wrt ^ff^F ^1 fevn w ^ 1 ®tf®^ 

«m c^t^ *ii^b« ®i ^*fw j ic«rr ^ - c®# 

• < 




®i nwt tor TOfpr ww **si «ttc* r tort 5|*pr «utK , r , i** t**rt®i; ^ 
8tf* *re TO^fTO TOt* *f< ^ *trt? to fro* *rtc* i 

* TOtc*nr 8i-TOf« TO®TOa ftWTOTOft <TO vto cutrofttr* 

* » 

TOr ®f3in «ftfa*i *KSfs to ; ^5Tf? 8tcf& TO TO®^tfhi Ri- 
TOTcro <x urafci ftfHfe ^to, fcn »r#rl TOftw* to TOl ^f8® i 

TOtORT 81-TOTO* TO TOTO* ^rfwf# ( Cooli contractors) 

TOl i •**pi aft cafa* srfpnr toji fro* *ftu faTO i 

*TO ^r W*tj6* 81 -toto TO *fro to to *i 

fi-toto* >*>« ’TfTO TOrf¥r3%* fc*t* >8 TOfa TOc*ft cq w 

TOtT *fwf«i*(, TOtr® TOl TO a, «Sr >TtC*f >T#S* l.wo^e* TO 81- 

TOTO TO TOatf^ii tot *•,*«»!> to ^ TO*ttf>fTO3 TOl 

*ittt€h8 5 Tf#t *8$pti cwprt 81 TOtt^tT *ttfj <TO i >*•* 

TO*r «rt^tf5 TOTI *8,o«,o ^ **«>;» *ro ^viib- to fro, ^®ro 
- % 

<aft oai% ar^c^r^r *r?qn fro fro wr; *fwi «rf%ro I TO*tf& <*wi 
TOfa® <ttf®C*r TOJfTO qlfcTO TOtTO, ®«TO *2 TOeto C8t^TO 

TOR »*ft «M1 4E*TOr ^iftgl ftTO «*W^ TO^iro ( TOftt ^*18 
*ftc® <*ft isf«n TO® *^n TOro * i TOprcfc* ^ *ftc® 
*CT* *ftfv TO® *TO®tfTOfa toTO® TO fTO ^®<® ^®T :— 

“It is for the planting community to decide whether they can do 
without the contractor, and while not desiring to anticipate their 

l 

decision, the Lieutenant-Governor cannot but hope that it will be in 

favour of the abolition of this System of recruitment." 

“It is difficult to avoid’the gratifying conclusion that the gradual 
substitution o ffree for indentured labour is tending to remove the 
prejudice against Assam and to increase the supply of labour.” 

TOtw* Fi-TOtCT* q®TOm Tot *t® to* c®* TO fro-w TOn 
TOfaTO *> TO’STQ TO ft® 1 TOTO1 WS TO* W9 ^CTO 

®tfq®r cTOc® *it>wi to 1 4 

TOtRf 81, ^tCTJ 8t’c* fwf TO^JC*, TOI fsWfTO® fro*fr 
< iti TOc»r t — 

->*** ^tc* 8i TOhr *c«n *$*51 >«» TO 

ft* on ^rf « nrf f^ t$s ; ** iron 8 TO ^rfdf TOtw^r fi TOT® 




*8t> 


( m ** wiwT 


ftotfsr i 

TOTO to1 arc* wtntor* si l*** 1 « TO to* amt TO TO 
tol >*•* »ro *r* **i *» '®tc’f ’tfffoto* <$** £tor* si *% 
TO to* ai*or « *tc* *i*fs* toi TO*tcs i TO? to fro-T 'Q toc** 
TO* too* to* si *t*i *ftfs tote* i 

wtft c* si-*tTO orftc* ftofto*, *tstc* **• uqTf^ (^8. f%«n) 

wfte*st'ow TOfa ** i TOto?* *rtoi sr**tto* si-to orfni 

*al**i store ft* fcom * TO to **i ** i 

st *ticw* Ff^n to tot* to* or TO > £ *to *t* TOt*?* (Nm*- 
* * 
nt^t nut*» »c**y ) *rcTO TO i wtor TOifto* , (W^ TO 8 

f*fc *** <4*$ *f**i c*tti **i ** i to w* ftos toi- 

m ** *1. to TOcs *c«u ^<n *f* ftc* ** i TO **fto* TO c*f** 

citn, c*f*w, TOl-*tsi-*ti>t *m<f si *rc** TO *ot *tr*® w i si 

TO **c* *or *i i c* *tTO to* i orfto faTOTO, *tsi to fart wn 

*tfa* tote* i orttor «• wt *** TO vfl^ ftsro *ft*te* *** 

***6 toi to* toi tok toro i ’ft® *rcn *tor to* to s*tto 

r 

fte* ** i itto f*f*r wm to«ft to toi tow *f*TO ** i 
si-to to <$ft to* **o« fafc ^ws to *ot «rc* sii j ©••• 
to* 8«*» fafcto* to*torto«rt TOTO *ori to c* c*** TOto 
^ftcst si to, TO! to, to ^os'q si c*»r ^rs,-—TOft, 
o**ft TOrt, fcertfir« to si-^ftopr TO 

^ c^ft '’Q to* TOl ^5, fro TO*r <ffTO si-to c^t^ ^ore 
15 c*^t, ww to* TO*^ wft* i 
c**fTO <**^Jt *1 •'tssp^to .TOt< frow *tc*, TOtc* 
si-T* v«r**oi to i ^®r® TO^n ^*»r TO^tora stw* to 
« gfto«H * TO I *^TO S* to* >*• to itTO to»T StORTTO ft*** i 

si-^t'TO «tft *• • nt* stow toi *ft*t* ** 

*ftro I IJP*, *f»I^, *tf*1*1 **^ *tts 1 TOTt** *jrt 4ft* 

^*®t CTO* TO *CTO *tT5; TO^TOtto f**1 ft*1 *TO *ftoft 
Itc* 1 « 8 £TO 5 ortc*, f*#U* U«,»ITO^to«*l *tOT orft*ft *1 *tt* I 
^Hj^f^Ucs* ft?* to »rtltto ^ sf^t *TOl *rttotto or* <w 
c*rft*ft*i *tc*t*i *ft*t *tc*,i 

g|fc»r f[,^, toPrt .toftof* nt#tft* ^ 



* TO*J CrfjTOI 
TOfa®, *w wtf®efc fi** i mtd? *$m ^toci* wftffo few» 
*i-toct ct ****** *t* *c*,*tTO to c®c* tot cm TOk *$*i 
*t** *tf**i f*m cm *v $fc*lH!i bj., t^pcrt « n i 

fvro *fe to *fon to® *fer® to TOsi *m *%i wtfro ** i mm 

®tTO® ®rtH c®*1 >*. TO TO TO1 ***1 *TOT ; *®*®t* *T*f?tT* Cl® 
TO 5 *! ^tTO* ®T*91 C®*1 * TO TO 7**f* *T®1 ®f**l ***> *T®C* 1 

TOST* TO TO1 'S** *f**i *T9?1 *? i <fl* 4® «R *T3£TC* TO 

a <pt?t to <2Kto®tc* ®?at* *fTO*? i * ®f®f**c* * t *TOn* TO® TO 
*rt<s> ®fTO w ; ^rTO toi ^ c® *nTO 
®tc*, ®t*f® 4® ®t* fiffwi ®fec* m i *t*l to ®i ** TOfr* c*t*(fe 
TO *® *1 I TOD TO Cl*1 ®T*&t* TO TOC* f*t*ff®*r*; 'TO 

*®C**1 *tt®1 TOfl’ Wf»TC®fs?3T l TOfrn TOW-CT TOt f**, TOI 
*t**i TO ®f**i *ifNi *fwn cTO*t® <*, c®fe *5 TO, TO1 ^fefecwr 
*f®* **i *c® «®v cTO *T®1 ®|f* ®i*i? 4® ®*<; *i®®i 'tjpfti' 

*5 TO i 

51-to^ ®f£fa*c*i TO *1 c® TO* crfa® ftitffe*f* , TOtrefe 
ffe® TO *®r®* ®l-*t® *f*TO i ^TOs £fc** *1, *t*1 £l® ore* ®*f®; 
f*^hr®s TOtcnr si, fe*1 ®t*tc® TOwl TO® i TOTc®* fi ®tTOr ®fe 

tffatC*?, CTO ( Indigenene ) \q ®«f-**® ( Hybrid ) | *®fe ®tTO* £ft®* 

t 

si-TO* *o6t<5*fe TOr^i to i ®tTO? si-to *fec® TO* *f**td *t*l 

®® ®cfc, f®* ^ #tc** si *fec® sd ®*t*fe TOnd f^cTO® i 

TO31 cr ^tcnr' 31 TOtnr f^F? TO— cm Flowery 

Pekoe, Peki e, Pekoe Souchongr TOtftft^f TOT«f*T^ ‘flVl TOW 

*tt®i ^r® ^n TO* i CRf *ft®i TOt c®cr w ^ror TO® <A 
^rt*^ ITOr® TO*, ®tTOr TOrfi c®cf ^TOc^nr f®« f®« TO ® (wi 
f®« TO Tfcrl TO* i *fl TO* *IC* ^ «flTO TO TOTO ^*1 TO* 1 • / 

TOTO®^ ®JtC*lf*3l 4^1 (CornelJin Then) TO*! *tfTO®, ^*1 #1* 

fTO^r® TO* TO* f <** ^*# TO*i® »«*# *pf c*tc***ti, 

t*tf TO TO * TO*J %TO TO TO?® l TO TO TOm TO TO* 
TOTOTOtt*; V*^c®cTOc®*^TOn *l*TOTOiJ<%^TOw. 
TOt* to?*® m m ^Shto TO^ jwfii* 



(v* n*, swtrl» 


gv fasrfa i 

frofa tk .’ft? *npf; TO*fir *r® ^ i *tt®l ^f»r 

to <tftfro TOrccfa, ^5 cto*t 'q nt^rl i ^ttcant <st»i ^f*nji iv 
w *it®i ’©fir ^-TOfafc 1 *rts trf»r *1* ^*rc?ra *&c*r ^ ^?n ?»r '«f»r 
TO^fci* cn^r ^c*ra **; t^sor* s» fit >rfwi TOfa w 
^tfro ^ *finA TOfa ifal <?rfc® «ro 1 *rc«rr 

to •cTO « sstro wrTOf TOTOt*fr tow-cto froiM «to i 

*TOTO w< TOt» ftfc ** *rte*i TO 1 ®i-TOi, TO $TOi to® 
wWto TOtc® to** ‘ 5 t*i fof TO <th3?n TO *n 1 TO** ***r ufa ai* 



5l-*ttf I 

4 

•a*# *pttf** *r® fir* c* rt»r to, farf-r* 1 vffto fasc* 

f^tk to orftu® to* 1 TO T to uf*r c?fTO cTOt*t TO** 

« 

to** to 1 to ^pfror *\‘¥* ■rots 1 

WH ( Withering ) 1—®fl** TOI *£*tV TOTO* *R$to 

jfajfa-Ww tofar c*W 'Q TO. TOt*W TO* TOW TOtf* «*rf*TO 
•0*9' j** t TO** wtc® fasten ?fa ** i **t ^ftwW $rc* tot 
..-Am *t®tt* to*T** i 4*«k f*ro $cr to* 



TOrft’ TO® i ^rr m cn tost frotfrorfa. ®tmr toTO* # 
crofror i to®t® <^cn* TO^gfa ®t® TO* *to 
etc** nmt ^troro ®n-crof Ti-cnte-TOt-cnffi® 'Q %n ^ TOs n*tn* i 
«W 5 ^*i i cnte err^T lit*wi«n eioth-dffw nfafo® i TO®* *W 
ntw wftfl *tTO to 4*? TO-fa^tcro» to** *® 

Jtt^ *^C® ^TO** *TS tfSTOTO st*tf*® ®*i TO I <4^*tn ^** TO* 

*?**tc4 toto nr®i sm #to ®2 to* *t«i to*. ^®to nftftTO *rro ®if#*i 
TO «ri; ®*>to* f®*«. nfrot^i w® *tcn ■ n* ^TO*to® TO»t^tfv ®tc* 
'sfrfoTO *twi ®*i *3 i 4*®t f*®n ’ $cro TO«rr nt®i to ; W 
naraf* ®tTO®* TOi* TO*f *tfroi ctoto nnrfV® ^®f5 fifsr TO1 fa*- 
vr *r *& c®f«wi 0***1 to i 

*fct* (Rolling) |—^ST ** TO TO®! 9FR*t’.-1 TO®, f®¥ 

y^TO* C* *TO<I TOlV$ ®t*frn^tf*® TO,_®T*1* TO Hullinp innchine I 

vfl't *cs<r f*ra ^f^rc*r 4 ® TO* *j® ®t$* ®' 5 f i TO^ ; ^n* cro* nt®l 

v isf% TOfrol nfeo® to®, 'rof* *ar n’TO c*t®t* *® ®is®f5 cTOil®!* 
c^% TO wt? ^n* nt ®1 v 9 fn fnfc *&® TO* <*)*? fc*t *1 TO^tf¥ TO 
'®M *1 TO i nt ®1 'ofn TO* fnfe *^cn TO TOTOI TOnf* TO 

TOfe* ^?(1 TO? i CTO1 ntTO® *t*t* nfsTO TOrol TO TO I 
TO ^®1 fnfrot* *to ^n *^r® **i® < 2 t®l* *n nffro to, ^ ** nt®t* to*t$ 
*®f$*l *r&*i ^ i 'tsfrf^TO’ ’ito, i ®f^*T ; F TO"®1 ^ 5 i ? c<3f ^?f^n to. *atof to 
^’i >?r ® TO" 5 t® Tf® fff^n iij^^ ’pfrot to®i tif^r *ro5i to i 
< 71 TO®1 v ^f% 'St 5 ! 'B^t 5 ? ■®t^tf^ 5 TC^ r C^T^t^-^i’ 5 T*f*rf*ft® ^t^C 5 ® 

?pfTOl TOH TO; TO®1 •sf 5 ! ^TO Rolling* IMiu liino 055 I src«ff (TPfTOi 

vt*r ^frol 'ufctTOI •tq’si to l 

’I'tTO' ( Fermenting ) |—«ff<51 ^f®T ^C 5 ! ^tTO® TOTO '®ll^l'?l 

f^-j to* 17 Tiro^r f®®^ ^fcw , »r%i ^t^ ?tf<f^ ^rf?n 

iftfroi ^ 1 frf^ ^ftfroi ^tfTOs to TO»rftfl TO; ®to TO®t«fn 
*TO 5 t^ C^fTO »n, ^TOf^CTO TO ®tro TO TO I 

<S^Ft^ ( Drying ) \ —«ff$j .<gf9f iljfW^I ^|5d«l *t?T, ^S^tf*fTOTO TOWfC^f 

^trot 'Q 's^ T?n to 1 ^ TOt^j to f%cro *t*i TO^rff^r® 

«*rtc® 1 Wl to^ to to froro ®t® TOro, *®tTO nr ®i isfn frottsi cveft 
to 1 to" 5 t*rftw 4% ®r?. ;tjfn 3|TOTO ^to® toc^f i fro?^ ^ 



( m to f*«t 1 i 


frost* i 

$f?f? TOtt? F? 4?? FF?T F^CF £f?tf?« FtF. 4$ ?TF? TOT- ?FtfTO 
TO1 ?? I ^3 ?tTOTO TO-TOrl TO® ° F^T® TO» *"*jtfrF TO1 F? I ^St*f '9 
?ti? to*1c 4 Ft?:?? *tt^ ^f»r ?t?«i to, 4?? T*tff ?t?? V$?i 
TO. TO? F?l ^ ?TTO?C??tF *tt<®Ti$f% w ? r ?1 F^stF, TOT? TO 
.Viotonn Dmii# Mncbino, 

?cf? TOTOrr TOY® ^icto tow ?tc® ? 7 f??i *rt®i t§?i to? 7 i 
«ii^fe W^? ^TOTO’T ^i^ptf? "to? 7 TO toY? To 7 wt to? TOi- 
^?1 TO 1 ?? c?, FfF fwi c^rTO tow TO 1 toi TO i < 4 ^ to*t TO? 7 ? 
^*f? TO1 ?tf??1 fTO® ^®f*f-?T3rt? *ft®l wt* f? i 

TOt^ (Cutting ) t—<tf«-| TO 1 ^TOf ^■^•f F^C*T FlfFCN *ft?1 

^FtfFTO* 7 *f*rstc? toi 5 ? i to f^cf ?t®l TO ' 9 
«?F TO’fa.F^ Ftt? 7 1 

, ?tftl ( Sorting ) j—3?^ FtTOT TOT TO? 7 W? TOF? CFt^ CFtfc TOT- 

TO1 « Wt? TO^=ri fafete TO? 7 i fftTO s TO? 7 ?tf tf i? s T?1 tot 
TO n ^Ftfrot? 7 4?*f5 <roft TOrsi ?tfen c^Nri cf? i 

^ ?t? cTO^i 's TO 9 ft®1 ? 7 f??T? TO?tTO 5? i TO?1 c? fTOa 

TO?? FI ?mt? ? 7 f??1 ’itf? 7 , TO1 TOsi ?tre sra^ f?, c? 7 ?? CTt&l 
'9 TO C3DT 4?S C? *Tf??t*l ^jpr (Lenf bml) FtTOr ?f?®f?1a*t® TO? 7 , TOT? 
nfTRt^-TOrfC? ^FfTO?? ?3? '9 ^F7? ^T?^?J F^?1 ’Ttc? 7 1 C? TO^I TO 

TO f? eg?? TOtr® to , *rf?? 7 TO^tC'f \f? fafef® to? 7 , TO) 

?fiT?1 TO?r?F ?? | C? ?ftT TO '9 CFffrl *tf®1 TfFft ? 7 ?1 ??, TOI cTOro 

oj? 7 ©TO 7 ? ?«, ^? ^>TTO fTO^ c?k-TO^r? TOI to i 
cnTTO? TOf?? ? 7 'Kt ^c? i ? 7 c^r? ?t?i toTO 'TO ft? 7 4? 7 ?c? ^TO 
a? i to TO?? TO1 TO? ?rf?«l ?i ^?TTO to TOsl '9 'ifcsr?- 
Ft? 7 !?? ?tfe? ^srtfroi i to? fTO fro tot?-tof— 

CFT? F TFfTO t? TF,' ^? ?f^?F5t? TOCFW1 %*\ «RPTO? 

fF3F 'ertro F? * . *rfF?T - i - , TOTO? f?fro «w? to « c*rtfel fi ri^? 7 

F^?l ?TfFC? nfro f? i 

Packing ) i— to. C?ti5l TO?? TO1 ?tFl *f? 

r^ ? ? FtW 9 it^tt?t? FF CFffc v « TO ?*t^? ?TCF CTO1 F? I : ?tCF 

0m *l!& FtC?? ntFt utar TF?t?JfcP FTi^C^ TOFfTOl TO?1 F? 

FtfFTO^ ^FtfFFC? 7 ?tFV?1% TOT TO I »• *lt^« F^C® F«# 



51 ^tC&5 ^tc^rsr 5CJT 5tl I ’4¥5F0t* OfH? Clt% #c«w 
jrrW'S *w *ffirot 8 i 5i 5fa® w i 5 wore 5T'flra 5f*rH c«rfa^ 

’fcfsiw 5i Jirecn ft#h» ^ •$, tfm\ *rtt i 

5!55T5?f ^ 5i c?f<rt« *it«fi 5ft, *r$*f« ^t«r i *t ^ #vt»5 

51 itfTOt <Tfa1 5ttf5 fc**|5 55, CV5* <2155 5f55t5 C@C¥ 

^5tC55 5C*fa nhfaT fcv« ^5 1 5ft 51CW *1(31 5^ 5 ft5<5 
^ 61 *fr§ ^5tre *rfa nft wfon *\m 53 , ^T5i $5fa 

¥f9T 51 1 53«r 5^ j rT^rc 9 r 55 sfl ; 51, ^*r 51 (Green ten) 

5 f*nn *rftft^ 53 1 ft* 5 f 5 5 tc?rcr *rr«i 5^1 stfan ©rc* 

TOJMS ^iTi 55, 5t5l 3&OT C^isfar ^ffaffl 5t5 I 4t 51 35 1&OT 

*f3 ^StSf 5< F*» 55 ; t*tt *f«T 51 (Bl.iok ten) 5f»H1 f5#1» 55 I 5$* 51 
3*t*r 5tc55 3mt3 «rfft ft<r® i 

3«f 5T5t® jft 5f«? 5C5T 3*1 55C*ft5TC <2tW$ 

55 1 51 ^5s WW Wtfcfll ftt*I 5?, 55i 'S 5t5 *C9[ 5?aFtft5 53 I 

5tC33 il5t5C«CT 5rC^5 5t*f<T ^'3? 5tfll «ftC51 55®F 5ft33 **T 1ft* 
5f55t® 3< 5?, 5tC3<T ®F*T 5^ 3«f 5^31 «TtC5 | *1* fc*C5flt 53t5, 

5f* 5fC33 5FW C5ft *3 5K33 ^*1* «I*J[ 03^ 5tC5, ft* ^tTffW 
^Pfn 51 5fW 51 5^ I 5ft35 3£37 2t5f<T £®*f ijpft* *fft3fC«| 
5tW, ^51 5t5rt 5fC33 ^** 5^ I 

w ii?ir *rfc s T *rn jw 55* 5i 3f*rc3 fW s *«, ®f5j ftre $c?K *31 

i$%s\ % — 

*Ft*r si—3rf95tf% f*tc5p|, fn^i, f*iCTn, f*ic^i 5t^5tt, >rr^5t<, 

5J5t5, C5tf55| I 

‘ 51 5 © 51—5*1 *tt^Bt5, 5tt»H. tW 5^^. 5tt55 f%5, C«Rt5 I 

51 ^5t5 ^C55» Jit W t5l 5tSl *rf1C55 SFtf% « «T55t5 ?5 itfl 
vq ^ 5r^r, <15 5i 5ttw *rft5 fcwfw* 5^n 

^ttr ^TTt?r ^2Tff% «fCT i vfcRFFl f*Mft tk* C5, 51 nflGHI 
W5 f55t51 51 5K5t5 551 *tf55t5 W -St^C^ *051^55 

51 ^5? 51 C’ft‘t®tC5 5TCJS5 5t=T «rf*f5»t5 ^(%r® 55* 

«W5 <Mt«11 5f | ^ *5^ ^T® 5^151 «2T*ltr c t5 5t9tC5 1 Wf5Ff5- 

f5«r s 5C*T«I 5tC55^f5l »fftC55 ^5 t%5tf5« 51 5^51 
55t ^51 ff5i <2tt$ 55, 5^15*1 51 ^C5®T^ 5f%5| ^5t5 5T55tC5 < tf*l-f3wi W9 ^ 



frofa I 






«tw TOtfas ®tt c*f, nt#Jf?PF 5TO-fTO fro-TOT! 

w nf*w\ to ^fa-<£it« w i tor cn, 

toct 5?c«r -rHa ^<:<a $*t« ?^TO to *rc$r$ TO^i *fc?t, ^TO? *rf? ^*(- 
^sf» TOro toto to -si?*! to TO, ^tsi *fc«r 5i to TOc*r fa* 

'ejTOfa w 51 i fro TOTO TO*nr TOTO TOtsr 51 to TOl ?^r 51 
TOi nffcro to ffa -to w i <TTO1 to tor to 5i ^rf^c^r 5fafro ■g'TO 
** TOrai toi TOt*7 to TOTO.^fare to< TOtrosr TO"ti 
55 *&> ^ i 5i ®$-s to to 5rc i 

«ffTO 51 TOTO 'Q C*tfrW5l ^*tf^5 W i 5ttra *It«1J 

feltf^R (Tu-uiiii) TO^ vfl^ (Astringent) TO<J TOft 

C*f&TO3l 'S toH 5 TO 51 *(« «iR?F ‘W'. TO W5$ frjTfTO sqfipF 

TOTO"! *TC«IT fwR TO^F, '4$ W ,r ^1" 51 TO*1 CTO TO 5 ! ’jfV- 

« 

fro TO i *tf?tw cTOiR ^cTOT ^TO" W^"^w^TO Wi 
TOtai feftfwi «iTO TOOT.^ rW*. 51 ^TOto *ir*F TOIto i TO 1 %to 

5t<tT (TO5 CTfa=7 ( Call'-ine ) TO?, C*!^*! 5tCW TOtS TO«a ( Thein ) 
TO^F TO-TO’f ( Stimulant ) ^CS, ; 5tCW ^t^BRI 

^*1 «r^t=r ^:<r i cTOr *ft% ®f*r TOsi TO 51, TOfa rw ‘ 5 lf%’ a rf«l 

51 cTOsi ^ tot sfcfctor «fCTO cTO ^tfN TO i 

^ifoTO to® n 5i to to ft i *j»Tr® Bf^r tow TOTO 

*it5 swra ?«, "®t?1 iftf^^l TO ^firc®r cTO CTO w ^n i 

«rfTO ^ftiTO ( fac*tro>2 TO, ^f"A, tTOfinr’if^® ) 51 TO TO 
^f5^$ to i a) »rct'-‘TO” ®i to ^Ffroi ^*PK ^t« TOTO i 

5i tot ^t*i ^f?iTO to 'TO®^rf% 5 f^^s 5 

«ftc^—tTOl fc-cfcin ( Tea taster ) *tfjf5® I ^tCW 51 W 

BfC^T ^^"l CTO%1 (71^ TO TO ^f%^1..'CTO, 51 GStfc CTO®! 

^tfi 'Btftai »i5CBr f^c^-r ^ ora i 51 ^n^tfNr to^T5 

*rw ^ ^i ^cTO«sf -'sw j5-d»te9[ fsifjy **rtc.^ i 

it 551 Bifn ^ 4\ ft, ^ -fln I 



^t*ST i 

«if»rfc»r?r toto « stto TO*fr i TOc** TO 

?firc?ipe TO ^jTO TO ^TOrTO wm w$ i .TO TOrc* 

TOTO, Tl Wf-Wt 

«nTO TOf?^® TOfl atfirffto? ct, TO ttTO TO*Rt% cTO TOi«ft 
^fTOrcro ** * *ffpnr TO1, cTOc® cro*t fa ^fa®, fTO cTO**f 

^,-ITOk vX\ ®*rrfn to TOres ^ ?fw» to:®TO tot 

^TOr* f^r -C'St^tT *i ?\fa stto® 5 ? Tl?n ?rftffrm i TOtos 

#m alcfff cTO sn cTO to TOrc ' B f ? mt#t i - TO TOcra 
«T8 TO i TO-cPi-TO 5 ^«n ^TOfa TOras *HRtft otr^t , ®rTO 
^tcro tctr, ®tsti 'ij - ^ ^tirsTOl TO visits ^faiTO ^r®i *rf$i 
TOfTO 'Bfy'Tt*? *tt*T-TR I Tffafa fcfiFVFP, C®t^WTiT ''TTOTO TOT$. 
TO TOto W9 «t*k* ^TO*r cw* i fvz* facros #TO ^ITTO— 
TO I TO** fan Tl w f3F5l TO*t> TO ^T*t® fajpst 

to i 4 *r fa TOtres cfciii ^®<r cTO^s ?cqr 4i*f faro* 
«rf^ cn, <to* TO toi c#® TOn, c®rtc^ tocw ^itTO 

?iprtfa® TOt® TO?r i ®T*itwir ^c® TO Tffa^t'fa ^TO®? TO- 
Wf i afsfatfTOTOfWS TOfe TO TO '®R 1 9 I «4*frl TO 

TO® TOc^t. TOtwr TOr TOTO* Ftfa ^ ** i ^ vtrci 

nrw to^i TOttfl toto* to? ^tTO #rTOi-faro 
TOtl to^p i *rf® Tfiw tfac^sr Tow <rcTO cTO cTO ^TO® TO*r, 
*if* fa^ *n sTO* ?fir? «RtaF TO f?ffl , e ^fTON® ^firsi i TO 
TOtc??r 4WT TOtfiw TO f?TO TOTOTOs i 
ff *?.TOr “irai TO^t ^«TOT? ^TO f%*r i 

*TO?r TO to TOtfire TO^TOQ ^ ! ^*l TO 

<ft«5tt?n TO#T ^®s cTO 5 ^ ^rTO 4 ! ’PWffCf: [ ■«fi*C'»f 

tf^TO-^5w *rtC3i ! t «rf^ w k TO'* cTOM fpw# 

^j^hitw TOta tIc^s to Wi ▼ftnrffTOR i sIwtt 



* ( Vf it, ** ! 


Umtz i 

"ttqtfwfa 4 ftr ^fam ^1 ftftpm, $t?t 3 fwtv iftl &ttcv 

®tt5 W >fac® mr vfaz*R ^t«t *rcfc, fai 

t 

f®fa c*T *tp{ f^*f I c>fS WW *f»TC*R -«mt* 4 % m,*l 

>W *i<5. mrm 'Q mm wr* *ifto i 

. m «wr cm fcvia ^irtfvr, mn «rf® *1^8© fs^« *? srtt r 
me® *tt*r <£tjfw i aft *f nfa® mrnftrft®,*!® mre 

mm *tfac®sr i toftm ^‘fai ®fa*tcim. 3^5 m-ncar ml m 
®fa*Tffis«n ®tm $% a ^-*r$-‘ i nrfv'r.v mm tow 1 
m*l mi ftirc*! 4^*1 «ism *si me® nfC* CT, ®faC®t m «f«W 
*rrfaf® n ; *mr m>t^ cm ®to$i ^ 1 $m to® m m/i 1 
^5tc«p ®TVf mr \ 

* 

*ims <m m 4^*f5 **r® f*m<3 4 cm nf%5tf*r® m^tci: 1 

cnf 5 *m* fisfart i\ mi* c®tfh i *ar®,/wr, ®f%-*r®, $®TTfa 

mi ^f’Pt^r •m* c^tfci w* *vra *tf*r stfa w 1 cntfci m * 

* 

*TO ntfam m* ts'ifas m 4 *tf 5 f*m 1 m*r mr*1®8 

favwft *to «ttc® 1 

m^CPRT * mi m I m*fl—“Tfa; f?P«f—mm»l; ^5‘f'Ttl,—mc*»I; 

*f<: £®*T#t—‘itWlHi ®tfaf*r— 

c*foft; t«Ttfir 1 mjna ^<f tifn i^t ^(<fa#t 1 *«ri, “^rm^ft,” 

“m*R^t,” “<qtcm w^\” “m-'ssi^”, “^fasjsffh ‘WW, “®vr*raiV J 

$®rrf?i ®t\c*Kiesit,—q*®fsr, w& cm ^ ®im ®T\c®nr tow 

^fwrc^sr 1 ^f«nitc^ 5 T—‘ ,5 n 

« 

fss\ 1 vii^tcmn cvpr^trrf%wfmt s Ft^? Tff^ ^tw ©w © b i mi cm«r 
«r«r m * 5 jfam ©c«i ^«T © ^*1^ t%f%^ m 

«rtc^ 1 siwft ^t\c«rp ^f?prfc^^ 5 —^sn 

’HRI, 1RHW, ^Bf’Tirj, *1$fWl © <^?T 5 #r 5 l 1 W.W mt? 41 *. 

1 (srtc^n, *ij[fw (^W 

<tfm) 4 i* c<r*5^ri cwc*r 1 ©mra c»rcn?r ntc=nr m ©ti- 

cm ^*ffft 'Q ^rf%® I mtc^ ^Ktaft cm «r?fl 

mt?r 1 4^ m^fsr m cTfc^tw ^trfn^ n, ^ f^tr^r *&* 
$St*4*to w? \ © «nm ^r«rcm •rtf® m 4iy 

' ^^ ly m m sifira r **tt® nrc^ ^w?r mt* crNfi ^r®m ^r» * 



«f$H l t<t 

* 

natm arts sfcan (£>; ars i am nta *srt*f®, 

. w$, «*ia? ^at* fisajcf ^fa* i wir ntfn® nta atat n*af* 
aattft afaatf^a, W wn?^tfacnat*tat<m* aff® a*tt* art a i M «rgai aw 
atai atca ntcaa <nfata aa—f%¥ a'Tfc.n catn* ^afa nfcaa 

^ntcaa nta acaa aprtf*t near ai i ntfnam fca» m «ata area* $wa 
a*fa*tcsa— "a?a*n ” “cntaai,* *asfatw ?*”, “ftentav’ "a?^ ” "s*nar i 
&aaN aTaata—n^r i nt^i a*n •* sfe® 5. c®tm 1 foarea* ®t*,*n* araat* 
—ancna—atnor (cat* cata) ata/f—at®ft ®fa*r cnaa <3#* fa*f<K £n*ra 
naa catc^f isn nena nfa® nta nfatn sfrna faatn^rf** ?u 1 (tfrna—fa) 1 
as®>n^--5taa*, “acnatfa” fa»ai c*rta^»3? iprr ns<ste«TNnajtca ®ta*r all® an 
atfi aaa^ntarffn^ca’^as ^t®*n*ntn fara ,5 e®®T*£na ^esra nfaatcnai 

al% sttfta arfa atre^eaen ®#it<«f ®tan ajans a^e*c^i 'ntatcaanaa^ 

* 

^c®t* ^ncan atca ^3*® afnatwa—“npfjptapifafc®: ^abira 1 faanat 1 
fv,l atnaafat® afaaajFcnta®? r (^ <as) 1 ®ta*F faat cnto® ataa- 
£®n-catfaat^ ®fa.a aft® aa ata 1 aara®—nta ^a», ntw ^as naa- 
faataa* (.»»1 septic) 1 $ai fcwtatata, a* caHar, at*%, n*fK la, <*T?fa 5 
catea, facaws aian® a* 1 nta estate®! »*rata £®*r ahsai 

at* > ®*tcar atai f^ea awa, ^afn ^a? ^tna (^faai at*) ®tai ®trn te*t 
(Betel oil), «ita atai nf® ^caa ®tata ata "sfa^a” 1 sfa^n aata nsn^ 
faann 1 fcai a*t^fna* 4 fn® ^iwi nt» 9 «i ^a? ^firan nenm faisa 
®ta®ai nteaa aa 3 n>a faara^i tai caari catca fa®Ta^ia? oitW 
aacat^f fa®a a 1 (ata,^a,c*tfa,*j.) 1 afWiarfaaicaai faafw, 
ca astarcaa a^fto at^r^a? an, atfafea^ ataat^ atat* (Biondit> 
jKlocta?aa^a^tati ^ata asn-faaT^afv^twi cntfn: c Ttc® (r>i|»i.ti*e»i..) 

4, 

Wa a^an s $a ataa a^ata at*tcm ®, 1 a ^®ra* ncn > ca^t&l ^*n fail 

^fn® ^a 'ataf® aW$*n 4 cata ^ fa*a?»i:na nfaactf 8 ft atcaa aa 

ca«*i artwattai (vfta^, ^aap f*twr 

rM% aca « Gratae* atra* nsj atc^^r ca't^t* ^®n atat^at wtea •stcaa 

arata nt*i atw 1 ®t^n nor -wcaca (Temples) ^raa a^facn faai «ft?t 

#• 

iWfa® aa, «rfl ftf® fawi <2 TfN* ^ca afia ®facn, *#)!% fanta^l <3T$ 
sa, wp 2?ta cata area 1 # aear nfsatfa® alien *f® '»f% 

a* i \^aa &ta a*, *.*8 T(s 0 ” 



( >3 H *3 I 


fosarfa I 

TOtc?3 cto to ^ito®? &6*\ TOto 3135 ® 3$3i 3ic® i t3t3 
"33 feTOl-91-3"^^*, TOf^tC® 31fr®-'33 fifiwtrie juice) 3f^® 

TO, 43? TO 3f33t3 3TOr 33t3®1 TO I t*\ TO33 353-f33l3®, *£*3 
^Ni3&TO, 333t3 TO1 (saliva) 3f^5 ®C3, Wl«t ^3 3^3,^® C3 

’row *hrN TO® 3^313 ^33iro TOcto.®^^ c«ft® wfinri cwot i cror 

9& 3fj»® ®f33l3 W®t*TO 3T3W® 33 31, £3^31 fC*T '9t&3 TOf- 

fW? 3*^ 3^31®, fwW 3CW3 3313® TO®«tl 3^3 W#lf ® ®f33l3 WW— 
wtc«r? 3£33 3$ 3 -nrot 3 ww—TO ®^«i wf® tow £rcTO% i 3 fa 

TOftw*i- 3 s 33 £ 3 i£*r 4 ^ *row 3^1® to *i#hn ® 3 i 33, toi 3TO toi 

'£TWt 3 C 31 P 13 *TW ^ «?l 3 t^ TO CTO 3 3 ^C 3 I WC 3 C® 3 CW 4 if?* 8 £fr 
43*3i*i TO 3£3 ^f®T?n TO f53l^C® ^351 TO3 31 f fTO TO ®TO3 *13 

f 

33 3=f33l ^f| cTOC*f 33 fw*1 wfrTO® 33 31 I TO* TO TO3l3 

^* 1 ® 1 f 3®1 3 ^ 41 ® 1 C 3 *ff 93 l 31^31 3 tC® I * 11 C 3 # TO 3 ? 3 t 3 , TO 

C3t® 3^31 3l3 I TO33 *1t®1 333 ®f33l '9 3*tfif TOTO <J®3 TO ft 31 f*t«3 
3WSTO WC3 WC3 9TC313 3*fTO Wf®.3Ffc 3* 1 ? 33®T 3^31 3t3 I 3^ 9 
f®3t*l*ff33l C3lCM ®NTO '93ff3? ( ®f3® £®3CW73 43TO SfTO 

3’^W) TO 3T3313 3*1331 TO*t3 ^¥3 *1f’tC®3 I TO33 ^*ff% ®1C3 333 
TO 9® 3t31^31 C®t®t3 TO fTO CTO1 3*lf&31 3l3 I ££33 TO® *1l£33 
33 fTOf® 3*f331 TOTO TOl^C^ TO W^-3f3¥ Wffac® Wt3t3 33 I 

cntcw3 f%3t3 *rt3 wf3w f®3f^:»r fw^ti:® 31 3^31 31:^ 1 fww TOt3 

c 

WK33 3tf33l JI3? ^3TfW Wtf® ^333 TO 3^3 ?Wt3fl 33TW ^ff®f?3 
TOC3W '931 TO ®^*1 WC3, 43? 3#^ 35 C3l® 3fC3, ®t3fC33 3?3 31 f®r?3t3 
C33333 31 C3f3C® 3T'«3l 3t3 31 I (StaUfftium, Felirnury H>, 189.‘i» 
TOf3WTO-®^3 W313lwf3W^ ^f?® 3C31 C3R31 ®t3tC® 3f33tW 3fV ^ft- 
f ® 33; 43’ 3F313® 3CW3 TOr 3^C® 3fC3 3f33l 3W9 f3f33 3^31 3C5I TO 

33fC^3 3F3t3® 3T33t3 3?33^ 3%3«T®, '9 WtTO?- 
C3tf3® 3tC®^3tC3 , 3l I fww f33f3® TO 3^3 3W®S^ 3tfT 3Wl3 33t3®1 WC31 
TO 3ft3t3tf3 (Piperacone) 3t33f^f«3f3®tC33 WW5® 4 1 ? f3®tC33 WW 
3^C® TO31 C3f3 3f3®, f f3^5 ^®Ttf3 «ff® 4tC3tW#t3 33t< 4ftW 3^ I 
Piperaceae ^f%3 f3®tC33 3f3f33 3^—^f¥39f3 4TT3^ 93f3 (herb) 31 
931 foc33 (shrub) | 31313*1®! 4®sfi3 3® 31CWI ^f%C?3 4fCTO <2tf%C® 
43»f5 31®1 (alternate)31 3?r33 31 ®1 (opposite) f%3|35 31®1 



' wpfl tf* 

(whorl) I *ft«1 «Jt9^ (ifUmd-dolteJ)', 

•*taT-fC*9 1%** (stipules ) C9*ft *fC9*, 

<f1tr 5fi i <4$ %*t*tar ^ «r«m nar 5Tt»nf <ttc^ i 

'Q ffa CTt? 5(t^F (hermaphrodite) ^SRI ^ C^ft 

•ilTife ’9#9ft «ffC9* ( unisexual ) | faTgft »TW9 
(axillary) <**91 *fftt9 attCV Wfa WOT ST# CFf1ftT9ft 9tC^ I «4$ 
'Hem r fSfft ( sessile i. e., spike ) | <J7f-FC®9 (Sflar*^ ftc* 

Ft^nr *T9 ^-*1$ ( peltate bract ) «ftr?P I Tpl ( calyx ) 

91 TtTtW ( corolla ) 9tC9^1 I *t9t9-CT»TC99 ( stamens ) *T?9J1 5. fc, 

^ f5 f%Fl b f5 99, 9W 'Sfsft ftW-C’VtCTF ft* T$T® ^V19 
( hypogynous ) | *f9t^ CTl^ft ( anthers ) <2lT9^ *ftrW-91$ ( filament) 
’l^gr 49? <2rC9*ft ( cells ) *lftff*P5 9^91 4^fl 9^91 9t9 ; 

49? *tf9*t* 9^ c9*t*HjftT ’FttSfl 9t^9i *f9t*r ft^hs* 99 i ffa- 
<7Ftt99 9?9rl 8, *r?**t9 ftfs 5 *^91 ^rcwr i wtq 

9*^ <7Ft«t 49*0 ^*ir W9 ^<T9 ( Stipitate ) 9|W, ^9*91 

5T*^*f 9^ ^ 99 ( sessile ) I <2^9* ffti C9tC9 ffa 9t^F <49? 

£tr$J9* 9*ftr C9 s t9 49*49*0 isrc^Fti-f^Pri ( 1-locular ) I 9*9 't3f«T ^|Mtl 
I ^FJtftf I ( Indian Botaiiy, Praia ) 

9ft 49*9ft ar^tc^ 9ft, ft9nft ^2(9 fee* 9fc*P I 9ft 

*9^ ^ fra<t ^9f9 **t9 *<?ftro9 "srftrfcw 399 i ®9| «r©r* 

*r*i t *it«t?r < 4 *rft ftrt99 it 9 tft < 9 *i?*r «it^ 99ft 9C9, 4V5? 

^rtc^pf 1 ^tf^i« b %$ 3TFi 1 csr&i ^ *rtT5 
^n <ttc^l ^ 4^ fiftfre «4^P <1t«1 (alternate) 1 ^ ^St?1- 

cTf^nTTfir «ifrc^, aftF i* ^ 1 ’rtTf^'T®? , ttc*nr 

w ^ci 5t?n ^<n it$\ mc^\ «rrrt ; 

^t ^z*t. ^ 1 f5rf?pr, ^rWr, ft* ** 

xrf«Tt*P1, Ft^-fr’f-tc*, fts^cn ^f?r ^f?r ’fr^’cFftc^ 1 

t?1 ^'ft'Q ipOfr.'Q *n *^91 <ffc^ I 'S’fl 

^9* nfC5T9 *f9 *T*1 ^9^1 «lf9 &* ^9^9 *fft ftsf^Tl TtFS ft*t»TC99 
*9 i «• /• f ftc** nt*r ^91 «rfc^Ft 9tft, 

^ ^^9 Ttt* <£lp9 ^*19 

^9 • ^ffC5T9 9 tt'5tttft ^Wlffe I ( Indian Trees, Brandi* ) | 



fwto | 


( ^ ** -I 


<t\r 


^ ^f*Tf<r m ®rfat?n *rf<rr<w ®2 ^\, nfa<r >e T'ltft crests *fir i 

*R*ri, fWlfwJ, ^3, ** i ^1, 

ti ctft^i ^1 ^F!r*n nt^s i 

^: 5 T''T a nmnH ^t^itTTrt^fs ?<n c^Tcto^Ir Pronfari %*rfa 
^ I Off^l *tftC*f T® ^ ^il I 4 ?p<t^ f*fWJV- 

*f*l '"Tf ttH I JfSfP *%;> «TM r ? 3 fol*rftT CWtSFl 

^srs f-rfan 5t?n i ?rfa® nrw *nw*r ^f?*r ^rf*w i ^rfw ; 

£*i ti ^ ^ ~ss% »tn i ^Rrfsr'f wri-?rfF$ npr f 6 «i 

^W<r fan *{ft i 

v tt*r ^fc<j?r i nts-^nn- c^t*r sr ^fti i '®rf i rfR'T cwM*f 
^t^r '"fto &R I 5 ri‘ f rRr c t?i «?tRRt'T 

pRR*! faft* I nt*T ^RlSS fs^T —'<^ri, ctf’ft, >ff^f “ilRs pRI I 

vfis^r^s ^t*n ^m-rt '"CRT «ifV*rtc^-—wi, 5R e &^i3>n, (RT*R*r§), 

RtTtt, 3 F*fc*‘ s f t^TR i ^R'Pi ^srsnfa ^«i ^f<rc© >5t^t?n x ®rf3 r 3 

•rW^’i rr*r m-i ®rR*{ i <r- ywi^ffT?r ^R nR 

«?Prftc® f'R f fa Wta *& »ii i *i% np? ^rt«tttr«rss ri, m* Rpfate 

C®f«TR ^PlT ( Couiai ) >fRfsf'«n<:^ £f£<T ^?'Jj STR^r | 

■ 5 tf*T ^Guf^T ^f^t s R i wr ®?n <ri n?rf® m\ 

'SltWl <FR£ * »I| nR'T I s?-t ^ vf^i 

m ^rrf^sl 4r.n nrw, &v'i mV.* v fT^ ^fRi ^ ni i c<i sjfft 
, ®rtwj ^ ^rw< ^<r? ^r^tc® >rf?f 

<?[%. >rr^rn c r^s nrn m wi ^r i tn;^ 

RT«rf?r e t«2 ^ nfn, ^ff.i ^«,na ?'^?n «i*r z*f i ^r-ft ^ 

-ff^rrn f&fs??n i nt^w c^fn 

n<i^ ^*ft?r * tf-f 3 n^j^ w«r VT^t^?n <rf91 

Pp^ ^ 5 r r . v (^tQ ^/.r\ ntc^<T ^r®j$ ?rtc^ i 

stt ni ^mNPrw >iT<rt?riTK vtz\ nr^i m, nfR<r 

^sr ^ ^n i cnt c^rfc^ ^i%n ?rr^ “ f^ri ntn ” 

ntC 5 ^ 3Rt^^5 PfTfif Tl «tCR “nt^ ,, 

■?r ni i *tfa-»r5l <Ffn ^tPr® ^fc^p i f®®i ^rff5, 

^5^^ wnr, ^ ^ c?it*M ^ ^ 

w «f®r ^ nr=r i ^ 



\JTt^eT | 

f 

4*iti errs TOn cTOc® >. «• ^ 

• TOc® tot i ^ 

iic«f<t fTO® to fittfi® ^pf%<n ’ ci't ®?%®i® f*j| toto n 
®?JT1 *TO, IWt ^IiaTOi TOn *n?i TOs® 31 i fTOfc ®r% 
TOTOc* *f® ®tfifal Clf It^t TOt® ^51^91 1-flll 31 I Clftfo 
^*fir ®tfi to<i TO 3tc® ^tcii TOt ^ 3 3ii.-2ttTOi 4i? <sfk*i am 
ciscii «F9 fiTOt sftoi's TO’S* 1 1 ij»c*rt iti^M > 3t® TOi TO 11 

i#t cTOto *ri 1 -ir?t b tou 4*1 rci jtf TO11 cm to TO 

1151 1^1 41? ^^C*fC<l TO Vf|<i'| r.*C*T I TO<! SffTOt® 'Q ^flTO’t 
Cl *Wl OT«?rl 31, 5fTO5 TOll-TOC® TO*1 TOl lit! TO® I ^v& 
11 3m itsti TO TOafi:* f¥fTO cTOcs ircmi 1 to ir®:t 
'« ** 3 tc$ to: mi i-fir® 11 TOmf ^fci tot* 7 p^*t 33 111 
TO 3^C5 <? 3f* TO l*t/.*fl 1| 1flfffl 3|3-1 1'fTO TOjI TOtl !><ri *|# 
nrffS 11 «rc^ 11 flirt'll ficit nc^i TO fafar® 311 lie®?! 
&rfif*rc*e 4TO'"i cwi c?«i| 1 

9 

%rtff W 3TO^ TO TO l-*t#n TO TOTOC® 31 I 4* Itfll ^^# 

5 fl| TO^l If 11 ITfl 17*1111 & 3 ‘^ UrTOlt <\ r M I \\ imCll TO 3 $C® 

5til lllltl TO *t#H 1?C® 31 I 43 *fS® TO 3fc® ib- ^ 3 ^^ 
TO 31 41 ? v 2 tC®T®#C® TO TO'r 5 lK^¥ I 43 ’ 1 f 3 #TOil * 9 ®®! 

^3# lt#C® rffill 41? liTOl ^?*f# 1#^® TOt^l flC® ws I 11 
fll TO 3f%l ft*® lf31 II 31 41? ^®1 *f® TOlTOlllI 31, llftfl cl^l 
*lt®1 ®t*H fall, «2tCTOl 3t:i, llfTtl ^^^lll W?T fwcs 31 1 Itltlll? 

Zzjjk Itl 3^<:i l^tfs^ Itl 41-HI 5t?l l-flltl Wl W.W.^ 41- 

Itci TO1 1^1, ^fltl ^ClCl ^4 TO1 1'flvj HCSf itTO?H Gfl I 

It^n ^TOl ICU 411 TO ItH ’ft^, Cll 41# CTO ^ntlfci 53f| 
CWl ifin ntci 1 gfl ^ 1® 3f|C13* IC^ H TOllJt lT®H ®t3lci 
TO "9fi i^s n 4 tn citi 1 % fwi trfi^i ire® 311 4 t iflt ^j#r 
&tl TO to 4 ?s*r ^T 3 i 3 «<r| »TOfwi 1 1^ 5 ft^ isfl c^cij ®<ri 
TOU TOfi^ fi^gcl 1 tfm TO, 41 ? ’Jiiti ilfBk® aPF 5 i TO fm. 
'em 3r®t^!rl TOc^rl TOt? ^1 *tti> i 5 !^:® 1 tfai TOn fwcv 311 
^filtl lt#c® It# TOI OT811 31 I 

4^^ OPTO® ^ 33 ’3 fsffl 35 3#51 4 V 4’1# TO °° 1W 1 tf®3| TO* I 



(w sii *m \ 


'to* ) 

r 

rsrto? *rc«rr TO « 3t? &5 'e TOtf®^ to i 3®TO toTOot 

<fcrc3 R'tfroi or<3?n *3 ®®3t? c? TO ^$c® to 33F RTOtfroi cr$ TO 

R$C® 3[<t9®R «|8 f5 3t®1 ^fl5l '*TTO1 TO I RtOT 3t&l TOI faTO ** 
Rtonr 3973^ TO stc® art&t rwi to 1 *tot§ TO^fa «rftc*nr ^ 3 ? ^w®? 
TOR ?fe® r^c® «rrc* csj^r? stoot? 3 ? =rt«n r^h 3 i ?1 35 f 9%9 w 
3tft, cRtro £«f, 31 «rt*r ^ ^c®)^t?r ?t£r ®t3i frot? rto totrr to i 
3t*TOr e 1 3fTOl 3TOT C9 C3#fa 3^ TOf3 *f?OT 3R RttTO 'TOfc TO I 

Rf9t3*t®s JifaTO ?^r 3733 ® rTOI riot i ^ 1 * jf'fe Rtcro TO *ot i 

^Nr 31 ^TOROT 3Rfl5 39OT .TOT TOTt® TO I ®OT 3*7 ?T31 
CTO 33OT OTR TO3^ RR =11 RTOT I 

tf » 

®it^, 33 % *r»n. f%«n ^®rtr? RRtf?? ®f? ® 9 *Tft? TO toot? 

, 5 , c 

Fff% 3tt< TOtTOl CRQ91 TO91 RtOT I TOOT TO TO TO® 3R TO *® 
'S ^®t3 R$OT 3*1 3T9 I ^TOTPIF f*R 3<V?3 ^^9 TO \9 3tOT3 C?^1 
3TOTR 39TO I 

TOWTO TOI. C3T*1, RlRVTOjR ^«ItfT 3ttR??CRfc*f®3»OT I 
c3T*i 43 ? uR JR TO ^tOT *froi r& to ^f®® i RtOT TOI <rfirOT Rrot? 
^3 f*OT TO I *T®R ^®7tfa 3& *f?OT CTO3-f3&OT3 ^3 0T091 

R|91 RtOT I 

TOI? RfOT ®t?1 CTOR *f?OT *tfTO 3tC3 3t®1 $f*!OT TO TO • fo* 
*tfTO Rft? TO TOfTO folk TOTO %C& ^R TO91 3t9 Rl I TO1 4TOt? 
?fiTTO TO RfOT TOI OTtRl 9 t^C® 'TOT I ^TOTT^ TO ^OT V, o, 
fro 8 f5 nt®i ^otjTOc? TO 3 i TO i ?TO *, ^froi *» #*iTO rri c®f*n 

^51 RfOT ! ?TO TO ^^TO TO I CRt WW% CRtOT ' TOfl TO*— 
“TOfOT? TO TOtC®9 TO r ^ R^ftOT or TO ?tf*91 R®t^?1 

TOcrI R®tOT to nr^*ttk® ?’tfrori ^ ftri f?c® to, Rt^f toi to 
?^OT f*r*® R| 5 tOT ?rf*OT^ TOTO <J?T*R '“ROT R® TOI TO*W, 
TOI ^frol R<351 TO I 4* fTO *5iftOT ^1* 3^3 TO *% R^C® «• R* TO 
TO I ^31 31®^® 3RC3 33C3 VfOT3TO 3tfR9R^9l TO. TO *5 R$3t? 
TO ^fTOl R^31 TO^fTO *tf5?n OT891 TO I TOR? 3<3Tf<3 

TO RC3, ®C3 C3TO ’fTOR^ ^3? TOf?*T® I *tcTO C3^fTO ®® fW9tfa*T 
Rt^ I *rt RR® ^3*1 TO 3t*r fTOt^ R|OT o» fT*F TO R$91 
RfOTl TO 3^33 3 TO TO #tf®R® ^33 TO, TO R^OT 3 tOT I 31 ®tTO 



j 5 i\n \ 

«*tfa?ri fk*r frc*rt^ < *r ( i ®t»r *\pi *rfst$ ^%i c*t*i 
jw *mt ®1 %ti 1 nfc^ar c*rf* («^i) <wu 
•ft*c *nt&z ®tf»FPl c«r©?n *$»r s— 

aretf®^ f^n i 


^ftcfr w ^ (n *f® «m) ®t«r <TO «?««•• 
<tfarf* wf^®rtf? 

*fC«f> ti ^ ^tSt 

®f?n ^rtf s»* few 
*«i »tfipifir **»r 

a 

3 tf® ... • 

apftc® ^sr * *rt»n ^Ftfci 
«f^t c^rmt^r ^'Q ^rff5 ^ ... 

®t*i ort*M f «r cwi < t«n $®jtfa 
nt®i $f®ntf?r =rff5 ototi, «*rr? areata 

*t*TCl 

*.* *vrt ~■ 

<t*r, ffr, *rtfrF& 

*rf^ }•* ..« ... ... 

«* ni «t«r 

••• •■• ... ••• 

*ft®i c®t*n, c?«<n t®nf»r 

«tt*R1 

w ^*nr~ 


i ft® ®rsi >*•<£ ftc"rs ip 
imft 
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SfFST^F* *MWT TR *S ; C^'-T^l ^t* *ftl TO*F 

sprfirrs i T*r w«ra CTtfe w 8,^0* N fcftn, 4 f® wt* s** n i 

{%*? f^i «r^c® b-« ^ *rft 1 -\ $t?pta Oooo^ *tfa *ff<r?:«T 

W1W *• ’TV Tfa' *,<* °°\ I Wa «TC^P #fi> ^ ^tj*[F5~ *% 
^% 5 T N G *T<T 5 «r<r&ts c*t|t> «rfa ' i ° oa fcW ^c**? ! 

* . IH<K 59 at* 1 


1 

( *$& 4^tf*rc^<r *t* 1 ) 

■^rai w *\t\^ ^rt* w.v ^ wm 5T^rf% w, ?*rt4 
•i\%m «jto afrfwff >j«5jcf 3ffg®f«t‘^r, fairefe.s, f\^n W 

v\*\ «2nat^ ^tore ^rf^ 5 ) m ; *pre ^ *rfiro7t$ 

^ri «ttfac*re, f^fsa wi ’rfere *ttor *n ; f%*l ^*1 ^ c^TOn 

’nrfc^'s fafsifc *11 Tfafwt tsi »pw ®f^t ( s <®rfofes ^ 
1 41® *jw ^frtRW? 1 tw* wramtt? 

®roifc wx ; &f¥ 'srfatanr *rf3fire c*f& W*ft tsrfa ^*r wx 1 *rf% 

^c*r ^ *r^ *iw**r Wtf ^srrtsir £t$f% 'q «r$ 
^yf *5*^ ^f*nn 1 *$ *rw ^fac«i ^«rt* to 

Wfci «rf^«n ’vfirai *rssi 1 *r§$3Frfa w 

*re& t1wt| T^-w^-’^'Fpr (powus) ; ^tw?r ^4f?rf5« ^ 

0 mij wft ; *R* 5 rw Tt^-Trtn^, f^T^fiCT, 



| >W> 

*r*r> ct *tR«F®sr ®t*ts »rc*rc R* ? 

•$«rrore ti $?®R *tfircti *f%r® *tfa®Mm c®* <^ 

*p*tea tR#R n?tc^ s?R, ®*®r *mc'<R wft, ®<Ra wt*fa 
®T*, ^^Ra ti ^RT* cbf-tR ^ ®$ri ®f<nn ^t^rrc^r i 
®RfB t*ff«ra **f® *T| <P$ 5TC^ I ^ *pre Rf®S 

^C®* W9 WORT 2Rffe <5J9=TR ®31 'STfaa «*P^<T *fRnrf^ I 

Wcas cmfrrajfe qwi ®Rbi *f§c® ^c*t, ^prR "^finn 
*rtt® c*r, Rrarefc* ^ ; 4 ^ c*rR *¥t=r ^Rttri <7FRrt® 

stc^r <r, t?\ 3 T" t 3 e f RrrNb, ^f®*rr vnr <n^! ^*rH a c*oW«r, 
43^^ WctfiT ^Wi? wR® TfWS *fR^TRf T?51 ItR?^ I 'IWt’R^ 

?t?\ sRritcs ; ®Tc«?^ wr Wsr *t?n i fw 

^i «r ^35 ttt'T Rar nR^tfa® *g ■ ^tf® ti srtff®^ *rfa- 

M 5 *fR*tfR® ^TR *rrHi ^*rtesi ^ a, *rrc»rR* 

K^rt?r *r«rj ftatt «ratR® i 

Wc<R Wft 7 ^ *r^f ®<ts? nR^tR® *t«r, ^ wri^^re* 

*r-*iRr*R *rf ®<re Titftnr 4^t3 ®t<r 6 f i fro *rrt*iR 3 ®s* ^•jfRR'M* 
W*tC*t ^TtS ^ srl ; C*F*H1 ^3}<T ^if® *[f® (TTC’FCO *>,••,• *• R 3 £STTRt>R I 
Wc<R *r®spf *tf® ti ®<rc*r* ’tR^ntfe w<t, 

c»R ^rfcsitc’Fsr *rf® ^®tR^ #t^f®^ i *Rr ®^ , ®rf® f *r 

^t® , ‘ 2 tf® 5 it^® ^ i ^ifc^Tt^ ®B5f, ®t®^Rc^Pt®- 

*\% if® ®^ ?% ^?tcv?r 'tR^rtfinr w ^f® 

^r^ta?iT i bR ®t?i ^tc^r, ^f? ^®t^ R^t^s® 

®<n **r, ^siti ct ®i^, ^tc=T«r ^rrp ^tt f?n 

®r^ a «rTc»itv ®<j5f *fR^tR® b^c® <B trc«r,—fa* ®t*T« W’Iji 
j\t ^r® ®<I7 nRTtR® a nfwf’S ?^Tf^ «rai i 

^Ti*%® r at? ti 5 T«fj^ 

5Rt®tc*rs *\m i c^^RTf^tr.’T ^fc^ ^Rr*n 

ff<Ft<I <p%i ^c® ^ ®tci *^C*T WCW wt ^®i ^f® 

*rRt^ i “^RR® c% ^Rft ^tc® s*** ^orc’T ^rfg^ 

^*T®t^ nfiprh <^i® *rW^ (R w*rR® R^ ^fRc^r ®c? 

5 ., o t®rtR c?m *\u$ i ?tr *rR? *flWi 

^R^t^ ^ ^c®r?r ( Poniilet) ^r*r® R^^ , r?R®t^ a , «rfc«it®-®^T“^ r * v fC 5 ??r 



frotarcr 5 TtS few (Sir William Thomson) 

*R®fa 9 tf?prf s i *rc® ^?nra?r ^*r®i nfk* ‘ 

*r?r >if5 ^ft?:ar®ro, *, *tsrffa *R*tr\ *\u? i *rfcw'$ *r$t- 
*PtcHa 4® , rfotw ^rc, ct ®tsic*p ^srftrfcn fccw ^n Tftt® ntra; 
®«rt*fa ^rfg^r $*Rf* ^<rrc*j <h®i **®F¥ «rf<r^ s *rtsi *tfb®- 
^f«sr®¥*c*r ’rfac^rffo® i&zv *rrw c*r, ^rr*r *ifiwrt« 
iW ^ft«tw ; an? tz\ i c*rft*l ¥®s^ m 

*1 cv, srrtfto ^Ftwir tRRvm ct frofs ▼fwrffc** <x cw yfr 
aiT^for wtf *|9J *tc® *tfc?r ?fl, ®tei *iW* i 4% c^rrfa-sF^-wns, 

(mnt-etherial world ) *W«f « I W^C® ^t?T^ 

■rfo, aw *nrK ^$c® "Tfon tori ^Rt® *rtc3 HI i ctori 
*rfo*?r *r®tc^ **w, w w* ^\ <rrfro*r "Tf^j fro^t *ri fevtfv 

C¥t«ff* ? *ffa Ernsts *W ( Sir Oliver Lo.l^a ) .4 *faC¥ 

Rf®*r® ^irft® ^Hratc^i ^far *ttra ^ wR® snuto®* $hr*ti m 
^facTfarfr® *r® fo* Rf®*f® ®R® ¥^ftc¥. ®falir§ wr c*rlfe »rifaw 
»fan aw «Rfafa-<fafai vtiVrti **v *ifa . Rf*r®fa ^ c®fci vfm- 

c^ 1 cv ^f®sr$,T> afon,—^t ^ *r* w«f v&3i *r- 
faRs®vftf%&, fa?nfa*, «rft*r®tft€fa *rfar *fat<^af® i 

aft *nrt«f *rR^ra TOfatcH* «pfir *tt* *rtj¥ *Ffar ^rwtc^ *rfsnrt3 
*$*l ¥ftftc¥ 1 <«ift®to wctfrc^fa yr?«r ^1 ¥ft«tc¥. «r?r^i 
c^fr ^ ^fR® ^c®c^ 1 ar§ c-rc^t^ ^*ts ^tir ^ Rf®s «r?rt< ^H® 

1 exvvsz erf:? «c?c*riT 1 st ^ ®r?®tc^ 

"rtfa® ^Rl® ‘ait ^tc»lt¥¥l 

*«ff ®»w 9 if?r«TfR® ti *rf?^ir3# ¥* 1 R%®! c^f*r ^f*T >p^f 
«rf^^*T, 4^ ^pH® w aRt^r® R^t® ^c®c^; ^tc«rt 

0»^ W, vflt W¥, ^ 'w ^C® Jp^f *1^1 ^1 R^f® 

^c-r^ ^*5rf^c^^ '^fart $tq W^” i *t #ts ti 

^rf3p» <2r»rt=T ; arc* ®t^i ^c® nrf< »ifjc v^s i <sfcx*t vir^r« 
Rtr® j ait ^*f¥ v%*\, <stffvv 

v w< Ttc® ^^j® 1 ^rtt 1 ^® 

Ktv^m fCTT 'QFFiVFfV (monism ) Rf%® I 

£tC*rf^TC (Phnninarion) vflt ^C®?l C^ 3 ?®! *C?R • f®R ^TC*R CV, 



wa *rc=re ^tc^ *rfN% 

•ti «fff?rc3i?r jtors, ^ ’fsretl’T^ ^«rf< ^n 

i , ®rfwi Tfstc® *t*rttf 5T?®si %tfi, ®t*l *tt?r to, 

rr*t TOtl*i$cR ®t3 , nf® «rft® ^rtcra ^fwcR a <4^1 t^ri 

*K3Fff3T5 R, £tf®f3Rl ^1 ¥TO3I i 

oq^ >iw 'S ^f® 5 !® TO^F ^fC^Tf^n T%*T ^ fa ^t^T «Tf^ e t1 ^ 
a, top** *rfw cw't ^^r-t *rf® *tsri arc, Wtf ufa fro* 
^tM ftf®snR *rf® f®s ^*r l%ft to i ^ ^rf® fartfa® 

r, *rfr *rf^ fro?*r r, *rft ^•f <s<:*i ^*wfa® r, ®w s$t»r 
^34-?rr^tc^ *rct<^f%, to^i TOt<ri <®cfflcw “iftf ’T’^j 
*iT^c® *TO, wrsjrtcsrc fercTO fagsr i 

^**1 *RTC1 Tfafwt ^<f ^5f® ; 4% CTTfa ®F®-2ps?r|9 (mijt-utherial 

world ) CT C^R^T TO <3 ^ff&STO TOt^TO& ^sRl «TC*f*1 

«[fa?F®<t arfa >T5T5 ^ TO* *W®Wfl ^C® TOT TO ft<3TO 

fafrfc TO$r *F*rwt i ^ faarsafffoercr «rhn ■w t «rtro 

TO R, C*ft ®*fa 'RtC^TfC^F ^TOT 

^rfc^tf^ ? ® 'Q ^gtfftfa® artR, f^rcr «rc «rt<rrc, *rrf% 

«r-sj% *f99TC*n ^tfTO, <R? 'il^ ^C® TO« ^ ^f*T® ^R, 
®t^ TOJT®V® cro ** p $ «pt?*tt fro 4 ~< f $ to, ®t^ ®f*K 

Rtf^®, TO^itR ^pfto iwt's *ra5Tfa® i 

*if<itTO ^to ^rf?r ~$% ^?ri ^f^i ^'rrfcR 
5j?fR i f^R^a *f(rr< ^l *rfipw« ^t?d ^f%?itc^ i 

Rf^r®^-Ti ^tc^rt^ 5pc?r i ^t<rt ■9"nf%® ^?n ^fam 

5tt^ R, ^t® f%r®a sR f^F'?t, <2tf®faF?i1, 

tsTtf^r 5 t*t« 5 ^tt?r ^tai ^f^fR® q -ff?r^rr^ r i to ^^rtir 

f^a r ^1, ^<fh ^r^r^si ®?5f cRi^TOtU 

^^R^rt® «rf®Trc® nfRtfa:® r, ^®itc<r ctt^ tt® ^rf®^® ®^r 

’If^Ttf^® 's ara =rl i ^al'a ^to ^ 

^ ’srf^rst 'srf^^p ■« ft®R >T3i® i 

(3R«rs ) 

H«rtet®-fr or i 



faataat? I 

*tf«Wr isrrf 6 1 5 rrM^I ^*ffaa faF§aata (evolution) 

ffata *Tf<?R I At faa^a aft fa ? fa*C*f ^fa® <2ft% TOfa ^aafa 
T&$kw, At fac*ra wA faa^aaft stc® < 2 ft>t® *a ca, fa *?F5a, fa 
^fiw? w #ffa® erffi'S ^gft, «rft»T5i- i ^ l ca'tfa? ^^rai «rf® , aat®a 
carftr fai < 2 fT c i-fafa&- , «rasa Tic® ^as i faa^aatc? 

Ca, <Stftt 3psj' 1 T8 ( descent Ijy modifi¬ 

cation) 1^aaa 4 ! ^A— fa? a^c® 3R*r? «r®H rtatcs, At*^ 

i fa®tas ate® cafa ^a®K rtatcs afac*rr «r®H a*ata caaa «r<f 
s&c® *rrca, faa^aatcaa «R®ac*i At^ ^ft ^r®f5® aa i ^a®?H a*ata 
JTt«rR«l fa^’faR fal^Caa ^a®ac*i ^TRtSrT at? 1 «ta®K ^tn ^5 al 
fcaft® af%c*r faa^aat^ra ?t® i ca^aai ^f® fif ^ fta al ffal- 

tftt% ?^C®^ ca»t%3 #fa®f*R ^£® ^atci; ^aal etffa ^fa- 
«?sr a^c® *»rgat®a afasf’ft ^ 3 ® abates 1 fa's fa®ta? ^c® cnfa 
fefrr® al ^a® ^atre, atafa c t®? ^ ataa *rrt ^m® ?s ai, 
faa^aatcr «nrSK a*rfa srorfaS 1 afa^a afat*r atataa®? 

arffei afaa^a ftfta 1 ^®4a faa^aatFf tsft ^R#a ?a ca, efcftsi-’jw, 
<*rh-fafafc cata catfsfa ^aaa^ aatsfa® ai a^ai afaaH® ?^?i, *Tt$f=R* 
«Raa-fafal ^ ^*to aforfas 1 caaa afaai afs^ata ®fta-«r*K 
a^atos, ^aal ca\f*ra <sit% fafc*i awfa® al afaaft® Platts, faa^a- 
aft ®tafa tftapfr tot 1 faa<£aaftta to aata (Darwin¬ 
ism) asfl ?5, Caaal £r«ft®S aitaal ^fa^al ( Charles Darwin ) 

faa^a-^tcaa atafarfa^ larfaata *m c^i ^caa / 

nat’T-fwi ^tc® ^ataal f*m ^faaifa ca, ^rfatewa At ^faft ca ca 
5 ife®» ^ffa-fafa« «rarr^ atfa atfa ai 

ca^ <At ^taRca Afrs 1 faa^aatia «rfatc?a ’ffaf?® <4c®r^ « 

^<>faf^®*Hfaa <2ftfta ^fa^fa'Q afafa^ afaatc^ 1 ^f® 'a ca ca 

vfsft< afa#® a^ai fat-aarfc'sa a?aifa® ^atc^, <At ent 



*tfif^c^nr ^ftr«i i ^Wii to* 

• f^ra* fs* *s*tTO fro «r®m^ to® frofc TO*t* Taft 

^1 «rftft Trfoft® «i*f% i fro^TOfm *& cq, <atfft* 

fftfTO, «wt>K *toftTt*H 'Stttft ^ TOtf 3F*rm ^1 !#«( 

^*®-«reri art* *^cro. ssfti *^c*rs *rt«ft a ^?rt^ ^r®cf, 
*ri i cto ’tfartN TOtfas ^ w, sstststw 

C*fc *P!T TOM ^Jfttfa Tl TfV ^^#5 sftCTOS C*ft TOfff® 
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ti vh^? tos to®t TO ^utfroi «fft «!TIto i fro&l 

^w*t <?rf*r s W ^fra, c^toi <■ ftfti fTO$*ftfw* <st*3 *ctf aft*t 
^pf?K* *ttcro t t*fa 1 4ft$ ^*r ^Ft<R c*r, ^ft c^ft awtr®^ 
iTOTOTOs 1\ *tfTOflte i&z~sz% i <51^^ c"*iTOft ^ *rcro nftra 
c?«rM<n^ <tt, *r 6 $ft ^xffroi T’rrea 3Rtti frorfam 

*rf^ fTO 6 TOtrc<T *TOto i 

ct firc wsfc^s Ttcro *$qta?, <7r$ fire ifccs'i ’■flro-TOfft® 

'eft^ Ttirfc^ i <*tft-*rft w 'sir^s c^ft-afto-TOfft i 'TOTl-fTOftjoi 
«Fftsr-*rattc*r cto^ ^tfl *q, TOtf®n^ w*r ^ *rft i 
«rroft «?N^-wi-ci>if?r «r*rrit *rfo toe*ft toew} , *iwt ^1 * »tyi 

fiftRl i *JTO1 ^fM-TOtTO «2Mt4f TOOT TOrf fcTOtft TO i 

orTO®*fo cTO 5 * w-Meto ■atata TOc*r a TO^r ’itos TO?*®, to® c*i^ 
to *hto ifTOtl* ^<ttc^, *mi =n ^c«tq ^rar 9 ip^ ct 

Tf^j ^Vti wt^^-^?<strcsr ^ft jpsff vpf<r 

^f?rr$^ i ' 2 f e it^ ^ 

*&wf$ 'STSHW ^CTO I ‘ Tlie Oi i}» in of Species " 

C4^-4tCf f*f=T ftcfrt ^f^tOpT CT, ^H->T?«S|fJ7T TOftl « ^f- 
onr-<5-^i- a nror ^ ^f*K 

^t?ri mtftv ^ a, ^«c*r5 'Str^N ^r-<7re 

^5T5l •ffWhr *Pfa-J*.faTO 

fWsr ▼HR I ^FfCSf't ^ ^StTtr^ ^C»T9, To 

nf*m .fhFt?r ^ri i ’jfaffa f«4 f«fl ^^5 

#t*i wrfwtwi % ^rrc^ ct, 

^Pffhr <4W »4V *4V ^Pf *4^ ^ 

^«fc^ 1 CT CT fpn ^r«tfrc<5 CT CT «ltR4|JC ’rtft^ f^n, «fft«1 4*!^ 





*^a1 C*\t C*\$ TO W5 afoTO I 3ftf%cni^ (Brachipodes) TO¥ *¥ ^ 

«?fanr 'srr^ c*re M3 t6to ere orfro to re ca, atfrfa, 

3 ITtf¥tTO 3 Ttf%t*rf'S *rfaaflte re srft ¥l *rW¥ 

*rfrel$®. i c^atn *rr>¥ ¥t^a «fto «fta, <TOttre 

**f%cre ^rt<re ^t«r *tfrg **tt¥ , ar*rfaaf$® ^ta^fa afretos \ 
S 5 t?m ¥t*Pt%t* TORT CT, C*Ffa faCHa ^fa*lt¥ a*T®^ CT 4 $ *Tf¥ wt^ta 
^15^5 afrefC¥. ¥t^1 TO, *fa¥ ¥®¥3f«T «fa ^$3© ’ffta-aTO 
¥rtr-^®it^t fa^tcre war ¥tw ^rasta atfac® ntca i 

gtfacTO fcvifo* wa ’jf#? 'si^ti c^i ^ crew *rfti 

¥twt ^Tl al. afeal-a^a TO1 *rfa&tf%® ¥1 T1 sstfas 

^ai, srtafaw atfocTO wtacaa ¥t*rr ^W^ft a’TO 5 * ¥fa«, ^aa 

creiTOca f¥|tar$ TOaaa TO ; aa^t afaafs® a$atC¥. aTfacWTCBST* 

*tfaat$® areal ^fs® f^«r i afa 'st^fa atara*iTOa.* i rf®a® a®i afaal sjre 
¥fa?® *a, ¥fc 1 *tc*T fwo^tcw f~aW*f st* ^1 TO I C¥aa 1 
W re$atci ca, faa^aatcre ca *tfaa^=r 'a ^af® i ca*a*r afar nfa- 

a^a faroi c¥a*r afar ^af® faa#a-at*f ^f®ac© «pr«a i ^ ©tsft to, afa 
aitfwcTO a I ^F® ^pr-«fta a^a tffafta #f^1 * 3 at®a ai 
®TTO TOraf^-^a-^TO-aaca wfc State’s 4^aw faaffs re, ®rei ^caM3 
faatJaaT? ^f®au® ^caa* c^rtarc^t^t wrrfrei to i c^aai ^®^fre TO®- 
*r*l to ®caa ca, tfFafta ^m-^a-^TOa *in ^ *^ai ¥t<^fN- 
< 7 Tft *TBl I ?¥¥ ¥rNTl ¥f¥l%¥ ^ISOR 

*F 5 ¥1 CTO '©itRf ^ ^tf^«t, TO1 f^ff 

¥f%C¥ ■ J 1tt%^1 ^1 ifl^iPt ^n «ra I oq^ 

«rtf^[ CT *n C¥«T, c^t ^?t<- 

^sf to ^rp» ¥firai, ^r ^s »t 

to ^rt¥®s Tf ^af% ^ «n ¥f?rsr« 

^rT^rsfw *nk^?[ ¥®av nfa^sr ti ^rar «rf^ ^ fapat^r^^ 

^ai Prater i ¥tc^ at¥®s ai^ ^TO-1%f*fl «rff¥ai 

^cto ^, f¥¥ c^tc^r ^ firsts 

^atc^ i 

fa^prfw ^f^rs ^^rfca ^c 5 ® ^551 *rtr» ^ ^trot^^tar 
bfnai «rrf>rrTO 1 ^N ^to ^ ^r, to cTO nfar, T^rsta 



IV&Mvt I 

^9® 9r$9| ^lft^® 5^9 9C9 I <21^19* 99"K ^ C9>R *f9t^ 

. 9$C® ^$® 9^TO I • f99^99TO *"$§ ’jfTO TO1 9t* C9, 9(9^9 
*49* TOTO9 ^sf®! 'TOfRa - «T9Tf« *jf9fte *TTOl 74l- 

^.^.* t fTOfTOf§® £t9*t'9®9 *if99tt99 ^ffc.^if® ^-fosH i .TOtC99 
*tf%f®® ^pr < W'4-^ s tt'8 ^ 99(^9 fH-aisfwt^ w<f ^rlf*r<T *tf® 

^ *Kt I 

f99#99t9 9tef99 faaR ®Ri **& ®ra> 9t*rt9*i®s C9tfrfaf& 

^9199*1 5f^ c l 9*91 9f^9* S— 

TO 99R TOfa 49T>1 (Hieye].') 3R I TOfa C9R 

9® fa* 9VT9 919* ^t99i I 9TOt C?t9*t99tt99 Mcfc 

9ft9l TOfa TOTO -9t9J9TO CW 93f C9f9gffTO9, CT^W 93T 3F9 
9^9919^ tWl W 9f~TO9 I ^tf99 f®9 9t®97f9-f9f*ffe-*C3F9 ^^1 f%53F- 
9t9 VfftOT CTORTO^^MEI^f®'?® *tC99, ®t9| 9TO^ ^TO9| «Tf9 
CTOR9T93 TO9W «49r9 9R f93F9 9*f9C®« 99R 9tC99 91 I CTOR?t9 
S Q TOfa 49* TO 3FTO® 97TOF3 C9T9 9® CW9 9JT TOC9® 91 I cwt <5 tt#t 
*f|9f9 TOfa ^Itls C*nr 9fTO, C9tTO9t9 *9 ^t*9tE9* TO 
9*fro, 91 99 ^tosi fro <9, 9^:99 <219*® rca*® ^n 9ttj ®t® 96TO 
^9®9 c *\$ <49*?k 9 ^fj ®3 si ; tor c*rfc9 ®t3F<r *firf9 

C9&9 ^IWt 99TC99 C*l&t «ffft*1 f*f®, 9^9tR 99tC99 9*T £®9fft 9*f99l'« 9t39 

9t9tc9T ®TTO9* ^t® ^fsrai 9f9f*rc® ^rfifcn froc^ ; to to*t 

» 

TOft®i c*«9i ^9tc^, *?c*rf9® 9 ^to, ^ ^«r ^rft® 

^rf® «ra-f993£9 99 ® 9*f®t® ’*rf9 *n ^ sa ; «rt9 ^ 

^Ft9 ^rf®^ fasaF-qfa ®Mc® ^ ®t«ittc®^ ^ sn, ^®rrf?; 

uq^ >TW ^9f® Tt9l 91 ^ 9TO 9:9 9tt, *T® "T® C5TtC9r 

9^99 9«.99 TOfaFt 9t#t9 ^f® *Pf99l 9^9tR 9^f99tT^ I (2J99 

9^c® «rt?ng 9^f99i «r(®r f% to ^a® 9^9tc^, 9^99 c^f5 

^9® 9^9tc^, C9ft9fl?9 ^9 CTOfi! ^9® ^fC®PF ^9f®C® 91 

f9f 999 ^tC^, ®t91 CWTO 91 C91TO C9t9t99tC99 ^pf®9 I 

99Tt9ft9 9t#t®f*T 9^91 f^tC^, ®t9t9 ^9f5a '©f9RT ^9919 
99® ^S9 9lC® 9TC9 I f9^ C9t9^f99t9 9f*TC9, 9^ 91^^ 

9tf99t9 C^t^TWI C9*R^ ^Tt#t9 CTO ^*f ^9® 9^T ^99^ ®t9t9 
C9W9 CTO C9f ®t9t9 Mr 9^f%R ; ®t9t^ TO, 





<7i yfrgfa y«fl 4?r*m ^fyirfe fasten; yfy+tws ywcv 
cf <m*t ^rtfr f&\ ®tn yfk® v tf^R yi; ^rfcy^ ^ tf ypg * 

yC’T—“Survival of the fittest Ctt^T®?^ y ytf'K Ct^fy ^ l C^V l 
yf«fT ®t*f$ #<F® ^ I 

yfofWRr srlcya <$% t3c® cqyfci <7rl^t# «rfir«n 

yfim <royi tf&® *rtra i tart wot fy ga w i w 4® 

•tfWy a.4® ^*f® Wtfa® ^ftOE CT, 4^BR yf<rftrl cytcy fygt®t ^ 
fe^-^OTytf*f»rwtffac®yisj%c® wt *toti ®tel^tycytfr 
c^rtfe yrtfasri ^Pty^fPfv ^nf% a y^srft ^f®?r y*r«r% 
tNy- 9 ^* ^fy ^tf^sfya ^firc® yi qfa«n yfirc® y| *mn yto yfyft® 
yMrtft® ^tt<r fyft ytt i yfaf^ wot wfty*w fere fWF- 
yfcy?rf®5it®3 y«r aftif sjyyft tT^c® *ltnr, ®M^cy 

cyfft cyf&t wot ams ^3® «?|ot f®3 f®3 ^retyy 'a ^frfqj 

yy ^i^tot yf%y a yfOTVy^-^-fsy-yqiOT yyjy w sot w 
yt^tOT yra cyfw ^s^rtJT ^?rtp ct twi yi-yt«rr ®tei yf® 
W-WttT i 

yejyi, ytttw* wfw®i 'a ‘TOtyy’fa®! y’isfc®* »rt#ttif»iw 

««?*r i yf^OT y8 Wtftafy yfc fN5^ <2t«rty W1 I 

yyc®a f% fatf®* fw sftstcs i c>rt fwftprfc^ yfflrt ^ 
<wt fc<^fc®* «?tOT yfr® '2rf®cyrfy®ft wiwfi **. yyy^ y 9 !?!®* 
yfa cyfffa wi y$31 Tfo, ®W?r fe^ta ytcy yi i yfa yfyty 

c^y yyyty 43»y ftrt yi i w wty yi ^31 yfa cy$ yfa ®Ms 
"Cfa yf<sy ^yi yfirafa yt, w yyt®fa yfa yyrey 

<£ftffy i ffa yy* ®tsi y$cy, <ti^ yfa, yyyty^ yfa ^6y§ 
yszr yyy *R?c*f3 yt?M i 

y^tcy?r fam ytvhy^ «m t *rrK-^tPr^ *wt$ 
f^y| ^H-y’fcyif tgjyt'® i£it%^ <.<p<^ f^w^nr ^r® yRidiH yts 
*ri i \B*H 3 bf a etc?rtyffa «n%^ ^fy® y^cy, wrf*r^ f^et ^t] 

^tt*^ yrfft yfv ^tyc®iy *^N, c®t^tcy ^*pjjf yfwi 
y%.y«W «w*n *a r ^^licn y?r^ W®, 'Whr 

4% ^«f®3 wi i ^ ftpra ^yifyy 

y» y^Tt®t® 3FOTt3f®3 yy yy f9y> y^*ftP|fir 



i . <0 

JTfartsr TOfTOR^-f&S f%?r^fc«T§r W ?&?rt 

4W?5 I 

fro c5^r 'q <Wt«R ^*® wi *t#RFft *rc«& *tt«frrr 1 
£Mf«t-*r#fc3'<3 s$rr ^ cro *ri cro f®a» W*rR 
^TTrf 1 cTO sit*ihr <3ro?r ®tRfi> *ti f^*r •iRaR frote 

**> ®rc R*®^ wRr sTtR-^ftcire ®tR£r *ft *?rtf^r*T, to tw 
*tc «tfc ti *rRroR tto <Ttnr 1 «t«Ri *rf? m 9 * *$ a<?rR ^nt 

^ *rR*r 'STSTTO TO-'SRR ^Rr ^f%® <Tf1%®, TO1 T 

nf?re$'« V3 ^a® <?rt *iw %*fRR-f^ ^rR 

^rtRw v2h^pf ®rr to R*<r >ifgR§ ^iRatcs 1 ^rtfR 
^ Tjro s^c® TOifN* R«ft® s&® ^ttc^ *n, cto #K =rR, 
cTO ^f%? =rR, «ij^R f%4aR cTO *fRi ti f®TO TOf^Hte 1 R^*® 
TO wVfR C^R ^ CTO f%^ 3^t® TOffTO TOfl'-Rfesa, SF®ST, 
^ ’T^n »wf wn ^'g «r®« 1 W'-*rfR *tR®*ra^ 4 l' R^tTOcs* 
^^5 ^tc® nrRnit^, • ®RR Rw ti *rcrf® Rfa- 

*rf^TO orRaft^ 1 ^nrea c^R TtRt *rRtonr ®rc®s TOfsrf®® 
cro c^rtRa? w< ^r^Ri aj^rfR »r^f ai ^ s R r -*r%-faf*te 

^Rtff <4^4 sft^'S '®( > l$l^ I 

*fR *Ra *&® <7T, C¥R $?C$a f&IITtJSCT CTtf*PF ^§c® 

"®rf^ ’itr^ ®Rtc*r* m^s t*TOa R <®5 ^^1% aRTO ®t*n 

^c®r, f%af<R is^tRr^ «srr«r ^n ^it^, ^ri ^ 

*tt?rl 1 ^ wsf c?fR c®rr^^ ^^5 ^ ^ 

c®rRRfaRI ?rf^rfc^ 1 ^stan ^c®r ttpfa c®rtc^^ 

®ic^5 «fR3jr *t?*rpF csr c®iR c^rRn:^ ; , ®rRQ m *pw *jp6 sis 

ct® c®rtTO cffRtc^Jr, «rta f%T ^ ^ w Rr ^*f 

c*5t®-c®rR-Rfn^ orftreR 1 ^ *rM ti ^ 

^r-Tfar^ cq, iRp vivs <?*® c®rtc3nr Rrf^ 1 c^ >rr^ 

^ *mn ct, »at R<R*f? sms ^®C5, 

^c?r ^tc^r ^c?f ^c?r *^ri «rtRr«c? 1 ^RR to w*l c>R «sit«rR^ 
Rr ^CTfroa aR^ta ^?«rR^R ^aR f®ar ^rtfro w® cTO 
<tfR to c*fRtW <R, ct® c«rrw?r ^1 fWc^ 1 ^ 5 ^ 

TO«ta^ RTO, ^Tl, t®rtRsr nRp Tfai ^ ^11 ^c® ^ 





frssfa i 

<iM$® 3^31 ^itc^ &, ®tTOl znro ^i w*r cq w-»w^ 

^si f^ 5 ?ffa *^*l *ffl? i 4 *fci «rWc^ TOMfa. 

< 

fsar-Tt^^, w ffcar-^tfa ^rfttc?s f^stc’t ura? fofas ^1 

fa^r-TO *tf&w *rt : ^%® ^t*r, #tft®- 

<3t% *pit^ «rr*i ^®rs (srwt«Rt« i «^®w^ to, 

?rff*r^ *t?rjtGre tot fa c^W?^ ^n ^p fwt 

fron-^rc 5 * ®tTO ®tTO frow ‘StwMfa i ufow*! ^rfa 
*^fa® '2ft%?r y [ w! x c f^f%c® *itfTO, ^Rt*rw ^r®rs^ aiwq* 
^•r <f(to orfac® ’ftp'll t['to a, «2faa-TO ^ ^*t®j ^f® 

^ajw 3tc® fasistft ^ ^ #fa-‘ 5 ‘ff<rTO ^® ® ^i ^rtfrt®^ i ’sfo 
^Ttw ^3® effa Ht^C^T TfW *pi®r®l ^i <f.>®i *rfa- 

^ <rft*TO i tot® fsrf*M^ g*TO **f®*t® 

-st?:*! ‘W's «rffr® *=t, ^i t^tc® ^tc*rt fatfa-Tt*!^ 

^Tc<r^r ^11 ^s®s qfat® cto **f®ro ^rfatrpra c^lRt 
^ »ti i ts\z<$ t '\fo^\mi''i «rot«Rhi *at| *rf®*it®sr 

*i®t®i w^f RtTOn ^c*f ^prffaTO «tto ftpr ®firai *r^c® 

«, <iit ^f®^® ^ >15?® faRi ; ^ tow toh ^eTO *rf*r 
Wt?® c<f ®tfa® ^tt%<r frotna c^ro '®rf®*r® 

*t?rtt * v il f ® ^c’GftffesFt ^j%t® toi to w 

's *?r, ^t^n 

^ ^rfrot^ ^Mtc*nr ^ f^tt 5 ! 

n-<n f®« ^sj'gs ^tt i. 

cTfWc^ ^rTW wt »i^5n c&^i nt’^i 

stft C^ I ^TR^I >*ffl% 

, ®i^'S ^sr ^ i fW ^tf*t ^tf*r «Rt«i ^gtPrs ^rftc 5 ® 
nrcf w, ts.H ^#pt^rt ^w-i i ff^f-wtcw V5 faw *&us '®rf«f 
«*tt^ 'Q ^t?pw ^fQ^^r®! ^’*PJ 'Sl^ C^W<I 

^ ^1 ^#5Tt^ f^f r ^*1 Wtv »21TO I 

^c*i ^rr^rfs^l ^?n i 

. *£$ Mto v ff®® ,5 t s i f 5 !^® c^r, f^® 

5^ttn? i to to «rr^ ^f^ft ^l ^5^ 



t 

ftffc* i *tcr <srt«fa ^ *r? ftTOifCRf Rtf t ^ 
• ftR TOfftf (wfe) 'fare ^f5 RfirsR* Rf^-ir® fffffcf i RR^fftf 
Rf^H ( ulna ) d|f* R*tffr CffRftf ( radius ) I RT<? & RTCf 
*r far Rff fffffcs f f*rai 4? i Irr ftfRtcf Rfircn, 4 s ! 

*?r$ Rff-«rr»f feTOf R<f, Rtf*rtf (ni«a) ^*tf r?h ffirai *Rfc ffro *ttfl 
ftof i aft R?£nf st«rft Rfft cftRffa i Rtw^ Rt*^ «(witw 

ffftcf i to 4 $ ^cftcff rwr sf ^RItr ^^*r© ffaftcR. 

*f? Rtf Rtf ajRfftf ff^et f^rt ffifftRi *£far Rfai-fitof 
4$ Rt*iTO f$R, cffeftCTf cwr ^?cH to, *ffR faf R*c*te *tff»rfRR 
ff I '•*•'4$ ffR Sfftttf ^*tf 'faif Rfffl aitf’t ftftR Rfl fftRR to cf, 
TOtff fCRf Rtt Rtf* Ratfii *ifro ^f5 Rff-f« ftfqM f%n i 

Rrtf *$cff Rfiffos teftff R?*rt f tTOf ffaftRf RRffi ftrof 
RRRfff RfTfff 5 feff **-Rff-fC»* f<ITf« RCf f RTf 5 ^ CftCff (cannon 
bone ) *PT*fT ; RtftCTf f<nt^ftf *ff *tf RCff*lTflfct< 

( pastern ) Rtft'Tfl’f ( coronary ) vijf? RpM ( coffin ) mR(^ *R^fT I * 4 % 
ffJtf'ftf =Tff Rfa-ffRR f^srfe Rtff ^ f^fftR I ffa ajf*f 44 

or, Rtftcfrf 443 , ®t^r f frt^ff Rtf Rtff f*cff Rfff, rW f^c*r Rtf 
sf& R^fhr Rfof cRtftf ? ff^ht vflf? R^ftf RRff ^f5 *& Rff- 
f« 3Rtf R 7R f^Sl fltttCR. TO TOtro ftt I 

^tfs 4* Rff-TOKr ftfbrtf «rfR orffc® fton 

fts I W«; 4% Rf^-arff T&fct RWFFf ^TRR 'G *t«IR Rf^tf 
R*3*ri Rrst!J Rfif-*r«ff Cf R?^ TOW* fCRf R^% C^ R?cn 
wtf Rf«-f^?® Rfffo-nrcf R*tff«r* ^f5 ^ Rf%-#*, 

44* ntc< ^f5 Rf^-aiff sfa*rfc^ i 4%w4 «f?TOa 

ftTOf R^^tf Rff^f*t Rff-fff f#*t*T I Rrt? W «- 5 RtlTOG TOtff 
TOf »tf I 

Rlff^tonr RtCfffRU Rtort RfRf Otf^ *Tt«f1 ftf 

^ t C4 RtfC*l^ f^R Rrtf ** "IftRSf RtTO-ftR Rf ff^JJT 

I RfCfffRtf ffRRl-RCf # #tf-RRf ,RRt*T RfR tayfeRf RR 
fffftC^ | RfTt’tR RIH ( Marsh ) Rf *PfaRRf RTO-RM" Ynle 
Museum 4 TOfWRfiftfCIJf I Wf-^fl%-RlOT |f&f 

t C4 Rf %VtfR RfCR RRftlt R^Cff ^RfR ff RWf 



^ Tertiary Period Wtf I 43 f®^ ®ft*f 

ft®® 5 t <2m to* ^ 3«m / Eocene) *n 2wVr?*r, ft* w— 

«wtf*RT «rrft€fc** -®*r i srRsfspr (Miocene) i ^®to 

?Tf 3 Qf>R( Pliocene ) *| 31 «K*T I 

Yale M useillll e£l ?3t® to* 

(Tertiary Peiiod ) J?m *3C® <3®to-^-r ^3 ^ 

33*tft^, ®t*l 5 ’tftrl *Pu ^ w*ft® 

^TO* to3 *£ffa ^3 c*f3c® *1(3^1 i ^skftrT* 

(Pliocene) ^ | *3* ft 43 ^ ®fa1’^ ^3-'*tffr* 'srf® *1*1*7 

srf5f <3C®? I 43 ^®faf?C*K ^t33 ft* TO C* f^t^, 

®T*tC® ^3-^C* 4^f5 2pFfQ -s^ifl - 4*? *|fc<fa?Rft I 43 
Sg^Nt^** ft*®*-TO* f®*f5 <£ff5fpgftr 4*’ *pftk *^ft<T 

*1*1*7 f^ *^*11* « ^‘fTt’^H ( Miocene ) W ft^ TO* TO **3**^ 

4*? to f®*&t *Kft ^*?l 4 *? 4<?fS ^f3-*a *® *t*, 

4 *? '®rft*1 (uln.i) 4*? oaMft (Jiidius ) ^Ru-gs *3*1 I £T**TO* 

( Eocene ) TO* >fl5^ TO TO^t «^f«T 3 TOK^I TO f®*ft *i%fl 
** 5 * 1 * i 4**3 i TO1* 4 ! ^C'9 7 t to^i 43 *?* >TO«®* to i *mm 

* 1 * ^t**TO*ft*TO c*r *r3-<f-*r*r TOTO*, ®r*l 4 ? e'fci wi 
#13 to i 3*1 *£^61®? m* ■spw ^ro*3 wrd, ®c* TOPrel *f cw 
^«?t* *<6*ft i TO* TO<e®* /9*f®* *-TO ^tfw® *3c* **® 

**t31t** *m* *3c*, 4*? ®1*t* *foT57feFl **® T* 3 ^#13 **1ft& 
?f't *3t* I (American .Toiunal of Seience. No\. 1870 and Apiil 1892). 

43 RwlPlf I 

5(t^l ®w3 43 y» st^tf*!® ®3w I 43 ^f^FT 

®1wl 4^1^ ^ ^rftp ^ftft CT, ^ IjRt’t® ^3?ri ^r®K 

^3?tC^ I 4^ ^f i\$ V3 3f®TTC^ 

7 fft ^Ft3C5rtC®ffl* (Phylosen\)*4^ C^f3 Wt®h #tC^T 4¥^1 f3c*R «?tc^l 
3 C-TC-^f^f® 3 ! 3f®^tn (Ontogeny) | *f1%®*f 8 | 

4Rt«i ®fg!rfc^ c^, ^ «®war ^3c® nf^f® *i3j« 4lt®#hr 

®t*t* ^ c*r ^rfg«tf® ** i ’i^f- 

, *mi^C¥?r f® 1 ^ qff3c® *it«?rt ®‘^ ^r^i 4 ! 

(Pliocene) I ^rt r dt^ CR 



I W5 3FC=t 3FW PtS «T*51 Ct ®t?tC® 'ft6$ 

I* 

?T%tC5 I 

<iPF Bpfa C*\ aptf^® «fmW> Vtt*f*5 a ’ffaT 

^rc§[, ®t*i v2fqt«i c^r«mr i **ci c¥<ti 

*rf^, *rfe® fH»?n r *t^ i 4 f^fror 

*CW1 ’PfST® 3^C*T, ^atfFT *IW aPfaftSfa to* wfr 

stt®l vfi^? *ra**ra to* '"ift^i ^<^r, wf ^rt^s ^pffo 

*tftoi wft *rc«rfe w, *rs* sc*fo fare ^H-<rrfa* *tfrft*i- 

^Tl I <5T1 -StSTt^ 'V.f, sfa-Sft *t^Pla ,5 rfa9 5 P | 

C^^Hl faf«?i ^i s l-*rl1:'T *jfl T^<T f5^ ? rfi^ I 

^fjf *Tfaffa ^^fjspffafsis, ^ *jfa -a .5P*!* c^t 5 ? ^t 5 ^ 

-st^l #fa ®*a a 

Clftal F*l^a t‘^ 551 I *ifjf f$fa «i|^ *R* sfa ®r^<T C^T f^T?% 

'*» , 
fafac®^, ®f*i fsfa faf«s arfifa &?fa ®*a a «tc«v 

faf*fa* c&fci i fsfa ^ *iw ®Pfa-TO^P 

*ltaCT9, faafq. c*TI, *11^3, 4*' vfl^ftcast%c$ ®t’t ^ftT^rl c*fsrc®sn 

<iT$ JR* GSffi ^5/. *J *l"^'f *pi?£ <3 f^f^sl TO *d>, 

fa* ^<it<i ^srtfaTO f.w©-fafak a ^c*r 

&W *fan cwfk c®s? i ^ ^ ©fa ®r*w *4® *rfa® 

*tKfa or, Brt®h '^f^h ^fVc'® ^t?tc^F 

^r<rc® =*!■ "s< »t^ f«r^ 7 ir^'i, c^n, 

4MWV& f%«tc^r^ T%f»a fir'tw, fVtf (marsupialK) 

f^Tff? srt^^&tC’T i r <r<f ®i^j (si> 4^1 

f^C*f^ affi i ^f^i >l¥Caf| ttv 

«5}5’ e l ^p:<t ^ ^ ^ wf*t ^:<r l 

Ifft H^ Off^ll f®f!T -K^l ^r€^ a, ^€t?f ^ v£l^ 

ifiwtnra 'sre’f® i 4^3^ ^f^a f«f^ ^: ? r^ 

c <p^i >psj^ #ff<$ vWf f^c 5 !^ ,— 1 ^-<sr*rh, csfif*n*, 

(toll) faw 3 X%{t (£tf^t?r ^wi’T ^ i 

^t, c«^, *r»r^, w?r,—*it^^«2r«rpr ^m«rw w i 
art^ta ^tf^j ^5!<fR5T ^ , «rf:^ 

fip ^ c^t^ ’iK^’7^ ^ftci f^p ^1 ^far® *i^jv f^ffir® vr ^ i w 



mn i i 

% 

c>np*rot <srtTO srtsr TOtOTO ^ <£m ^o# 

tocTO to®h tor-— ; ^ rtc*re *tfTOh to t* i 

to»t >2ttTO cx nfrotcro tTO ®tTO <3«fR ^rfroi i 
cro, w $®itf? **fa c*r <* toto nfRft® toto 

TOf to, TO ^TO#t TOTOr *i to #Rs TO *tto toTO TOTO® TO, 

TOl $tc*r 35 ®? »ito ct *$c® fe**n ^trcf, 4<**i 

*itoR to ^ti *tF5, ®tTO f%fa ^rf-r fr«*t *m TOrelS® 
*r$?rfc^, TOi faTO TOTO wv *sm TO^cro *n to *f#TOr ^wqiro 
WB TSt^ ceil TOCTOI 

(aPTO:) — 
ilTO^SW TO I 


'S I 

TOstTOf^r^ TOtfro frotcro to fwro ^tcto <toto ^ufro *rw nc*r 
®f^ frororo cw ^sf® TOatro. ®RI TOfaTO «i®re ^r$®'e 
froiTO* i TO?TOt ®f^ TOTftj TO TO*r tor TOrt >tto stc®TO i 
TO"? n:<T «rrfw. TOffa froi ®f*TO c*r TOj TO: 5 * ®t$R 
wfto ^?:®h to^ ro-«c*r ^TO^'TO^ri ^to cto«i 

( Telegraph ), ^|ff B TOR TO® ?CW«^ ( Telephone ), ^fftTO TO^R 

TO1 TOTOrc, toto *tf«i toto 35 ftTO*, tor >s TOTO TOft 

t®Ttf*r TO^s ^cto tor TOt <r TO^TOi toto to, ^1 

| i*TTO7®^® ®tTOfTOR (wireless) C^f%TO* 'Q dTOfTO TOl|^ 

«R-TORTO* ^f%® ^fTOtTO I C¥R *^E®, CTOTjW S^C®, CTO TOW, C® 
TOtc^F *KTO TO*1 c*to TO1 TOt® TOfroR, TOc® 

TO*ri» TOfac® TOfroR, TOtc<r fsiwr TOt^tto ^1 m,-ftit 

ft^«1 y ^rTOwt®, T^OT«rrfl TOTO (Cri ppen ) TO Wf’tt’ft 

TO^TOt (A lit warp) *f® TO ^t^T ^pT TOtcTO TO1. 

TOpn, ^ff ^ TOTOj? fTO 1 TOt* to ^ro*fro TOm TOrw, 
jpfan c^t^ -srrstBR TO > toTO ! tro® «siftTO TO to TOrc 



99 TOT ^*1 Tfet® ttf*, (TTdtPT *W TO, fc*n *rft, TO *iTO*« 
fo®i *tfe®i ®tfa® *n, tjc^nr *9 c^tw 
ewitch fi>f*ran fac*rt, wto 5 * ^®*rtc*ft® «rtf%c* igf vz<i to*t 

**f*PI 1 TO 5 C*TO ®TC?Rr *lfr® ’Kfafc SflfW 5 f| ff <«Tf®iR 

'"TtfaTO ! t*l «WCT ftcTOl cfcn*n (Nichulu Tesla ) TO® OI^R ft*fJt® 

®f^fa «rffaTO ®«r i <$t*N c®®*tto ^ f*ffl ®r$trft TOtcra ft®i> 
*rf*fs® ^c® 5 * *res «rfftTO^ TOfir ero ^rfftTO to? *tetf f®ft 
«T$® 'Sff® fosrf®® ’tffal ®f%¥fC*^ I TOf® f®f*T $fTO ®f^<t, 
•tfl’TOtt* fw^ to #3® ®fai;® >c*r ^r^rfc^r i tosi 



to TOtrcr nsTO* cro*t ®fav$f5r«r c*fartfi[ ®tTO ®fes f*wi- 

to ®f®<*^fTO <«if®fe® wi to* i w*i StTO to s^c® 
TO WK ®fwi ®f®* ftTO ^tfer Tie® to® ®to ®TTO *r® ct f®®*r 
TOi-faTO® >e ^lf®-TO ®tsi ®tro w ®n to to ®f®s 
®r®t* TOsn ®®®fci fair cvrfro ^sro ®fir*i ^c® *TO fswnr 
<$ ®f^vftro £TOr *«i®* ®jfor ®* T^CTsii i o»to to?d «n®^ fs®i 
®fTO& ifart® *rtfa® c*. <Srw ®f® < s.-foro Wt* ®fa g ® w ^n ft to® 

®f®®f?K C^Tl (Teslii) ftr TO* fTOTO-C®hf*r 'Q *riPN-^3T7j|J i2TW 
®ftTOt*«T i ®froi «rtf% a ••** ^toi ®fk® >yo©. 

C®1^ (volt) %yvj['w4 TOTO TOTOR ®ft»VC®fa { Bunsen 

Battery ) TOl *TMTtW ftTf^TOlfal «T|W ®W?T 



(^, Mr 


^vforo stt 4 ^ TOtwsr, «w ^wi, 

< 

'sf^vrefa *rtfro ^s c*ft *rw ^rf«t«H ’wi ^-’Tfqj i fa* 
fafa 3fTO TO* ^MiTTI ^-^rtTO'S 

Ff'pf ^*fa ^fare ^ ^?rfnpr i 

cfr\TO '<3 ^aNtc®^ *rf-sfr *i <x ®fav^fa 

•<sts s i *fa?ri «r?fa tot sTf*n5 ^fros nw *rtt, orfa- 

z*\\ c^ *fav*tf*w c*r *r#ta f£*p ^Rt^® scfa ^*t<r m mc’f, c*fe 
VB^^; ^tc^ ^ 5fa?Tl C*rfa fwi Fffat*^ <?fe *Sm 

wiTO *r#tc<T ®rtf*fTO?ar f%s*fc^r *r®t«TO *f#tc<rf ^ *rfa i*" 

* INtwefic* i 


*tOT* fafar I 

f%spr^ 'o ^t® 5 * *TO*T 3®t=ra ^ ^“TT *31 *ff|C® 

. ^t w __©cj|*®t3f*ft £«c®r >•- c*renrfirtFfa c^ 

^ *r?re srtfat® <*rfac®^ <to*t to The i ^*1 *t*tfan *.8 ^ 

c*fa<ri to j to ?ro*r fan flf^r® TOrt to*t aR ^*s*r ** i 
<TO1 fasten c*r, <?r to®t ?K s tos apTO® to^® ^cto, ®tsfa fev 
TO«l -TO^TO jjtos *t* *$9tci i 

^t?Rpn ®t^?tTO to ^to — crow **fori *i *t? ^tt? *fan 
sre c^ ^t*^ ,, ®rf?r^prfw ^Rf 7 ! '®*ff3 ^sf^l Htw 31 

TOftsi fror TO?*n *ffa® ^ i c*rtTOi toto , ®rrcVt *fa§*R? 
to \ 

f®f® *if^fli ffs i *mt<r Bfc^r c^t^f 

%?4 ^f<h c«ft® ^ «i to ^Rwf?r «fc»r c*?f%c»r ^t?r ^«n 



Tftarer fefSfn I ifc 

c&pr 4 =f^i *rt? 

, *pf^n «f®nn ®rs ,* ^s*r* c*n?«tin ^wtw ^ 5t*rfon <*rt^r, 

Tfa *f5 ^C« ^FMrw, c^t W* && C$*C«T3 0f5T ^ Ffafr^Ft«F 

^ ^ i>\fm t(>q, wF*rft fw f^n *t=n *rrt^ ; *^rt* 

*[* I ^ W*T =jf<TCl f5fsj ftfafa 

^fsrai W ifai 'q iw? «?*rre stgsits nv ^finn sra i %5*r *fe»r fev wu 

i *rf* facsw i 

Cn imarind whey) I 

C’Tf^t <lf% ^f%^T<T ^*tt3 S— 

>i ^t<* ctoj «tc®?r *tn5—’«rK c*N; ^rtf% y $—> c 9 Wl; 

fH3?*ra 53^1—> C^fal ; ■TCI— > ifef* ; <4*F3r ftfaf® ^«T5§ <stf® Wft 

fwffa V^ *rr-est^t*r < *ft®t?r ^-nrlRTM *it* i 

=*. i ^H < it^l ®rc*r *fim c*rtBr»r Steffen ffim ^f* *ti *; 

c*feBrc«rcr c.mft 'a fa? ^ 59 ? r^m faw ^®r 

*3 I 

o i c?rf®?r *ffai wc*f fro *Ffiral otI^st *t«3fac«T ^ ?fw *ffiu 

nt^hr wr ^ oft^r faf w’cafa* nt^l Ff*tl fasi « wfa^i 
trfan stfasi ’tw c^T-sfir tf»rai c*?f%si ^ ort^r ?*-*ffiroti 
*sftv$ ^a, *tf«l ct*t c^ T fi -sf^f =n i 

qf«a *it«r fafaata i—* pt« at^r *rtcar ^t?r 

t^-df'rft-^tFt-Cf fes ^ i OT^f *?fk*r «wF3rat%' 

cr*r *rfi^ ^ ^ ^rr fvrc® ** i ^ttw c^r *rf5^t?r 

c^^ri Tf^ i <rt^ *ttcare a fnf^rcs Ttc^, c^I ^Rr?r ^tc’f 

^Tt??M <j?f%^n cps i • c^ csjfr «itro 'srfc^ 

i orf«rc^ c^t^r <r^i9i •« *fcanr TO? «rff^?n *itc*e* i 

*rf®»ri “c^t5” (TTf^r 3Tf*5ff^ frfl ?tf«^i f?w i nrar 
^«r ^<p^i w-^r ti^*t cvrsi^iftat c^CTt^*rrti 

Tf*:^ «rf^ ^if5rw; *ira*r 3, cw ^fim «rr^ 

ntcir^ ^rrc? ?c5?r i *rw ^^(5 nf«r?r (^ftsi 

3^^^ 4fn« *w «wc« ^ \ W w»r irff®rcr! 

ifts i «pHm ^ ^ttk^> ^ ^ w i *tz$ ^ ^f»r? 

*t<n ^itc^ csrTc 3 !^ ^ •rf^t^ 5 F <4f % 



U&fr i 




stf’fttc® i m faftfe 4W*l wfrrW* *nr *o5®fa W£ w^w & 
CTt’T *fi*i c^faori orfaor ^?r® c*i<*n ^if’tutOTi Ajothm 

4fa$ * ^ *fircr® CTt’T v£Tfn <to|^<, <rfai ^ar ot«ti 

qf® i 4 fas or *rtcanr W5t4 ^Jtffa ^1 wtor, or Tt*rf5c® 4^1 

w* qttcq i J ‘ ^ 

* * 

* W®f® wi i—qRT*«r®i *tfa*i wwfwfa i 

<4^ wi gl qjfat® ^c«r sf«r^s ^*r:® **ri fwi fg/itor mu 
^f%® I ^®R *PF5tfa q®T$ ^TtfMc^r ®®t W^S *^CVT fa^fafa® 
&Jtf qR^tC® ^P'FI 4TqfiR OF^I fa^Kf 8—®ffafafaqF dlfas—^ 

caR , qjMfaq tfwi„( c^ ) « caR, cqf^r £®*r — 

wOTTfeqfa— * ^rf^R i *nrttf to*p 15 fafet® q»q®s *rarm 'Q *nFfc»r 
^t:q qfH^ i *ftq srrWtefWOT* *n ort wfaji faqfw?® ^q 4^rc*t 

m r$®s >• qfal ^fs® i qfa ®f®r itwl ^1 qt®, ®cq qRRt ’fspq 
W*t fafet® q*fari fan Wt*R ^P®1 *FTfa nn ^F^TT I 4^^ 
f*iw q® wfqOTt ^tq qfr fa^ffa® q^cq i tv £qq q^ tfan qt® i 
*iw fafac® qfan cq*r qfasi fafa wtfiNl qtn tfi?® i 
*>&) tqt® i faq^s ijRalqftw—* , fifatq Rtorffeq —*. sFfa ; 

c^ Rtt«wt i $s —i s?f*r, fafar® q^fan twqqrOT fafa ^if^i fafar® 
^fani wt<3, « * Tfa ^ ^ifa?r| ^ i ^fa® 

JfiR^t^T ^1 ^f®5l ^r®3R ▼fipsi ®t*i^®itfac^^ 

>rst^n «rrre i ^«n ^fa^i ^rf^tc^r fafa*® ^ i , 

»ifa i—^f*Fl ^ «rf® w V8 ^T^r ?^cst, wt? 4^ 

^rfaft«f fa^ft ttf*rai 4^wt%l wot fet«rt^1 

®tr^si ThQ, «ltc« fa^nr ^ wfirai c^ cw»r i 

c*rfarc 3 fot^ ^c®r^, 4^? ’rot® ^ ^c®c^ ? 4^n * 

} f«re ^firOT ^W^^uV wtoiffr vi i 


®|«l«» *1*t^tfitfcw, 





i Sf ^ 1 ) 


I ( STT I 


( ^ *13 ) 

Sftifa fa®ffa^t?Tfa3 *$3] (A, «f%vfa-5!tTO 

'Q 3pfw *r?Tif.T ff*fl fa* 33^X «fSF3 I 

<2tT&fa ^fwf* £Tt^nre-*rf*F ?r*re «rft ^ *rfafi stfar ^ 
fa®i i fas ^favfaw ttf #14 ffa* sfa ss to vi3j ffartroi 
CTfa^faTt^ <®favfa*rfa *tfa*W- 

'2t\# =fl *tC«r«, 9^5 43? ^ffT-^lfaCSsT j$>5RtS refa fasjfa^ 
^fa^.fawtc*^ >rfa^5 to^*f Tire *TO a\ i 

^fa% ^rffar ^f®T sfaffat' fTfm-wtr?fftj|fare?r ^f% 

Tte <ftfafa^ farci ®t*fj Tfwff^*r i fa^r% 3 $ • 

-f *M31 ref Tl fsrefa fS ^ff3rf« ^%VT£fa5? <£ftffa 

^ftfS TretCTff *Tfa**l ^fafffasT | 

%&$ «rtfa^fcf?r *•• f® wj ^ fa*sri «rf*r f fanfare t$ i 

*tt?N •sU'TO f« *1*3 ^Sren T5 facnfcfRfat (Miletus ) TTlTfa CffaPT 
( Thule? ) % f*fa*lfaC*R C3, ^fnf 2 ! (* amber ) nfa$ Tire ^’Wf 

ff*re ^fafc^reb «*«- n<ro fre faroapfa^fa ®t*ft tor cf, 



wt ~ fitesfa I t Hi 

^S3 *P^*r?t< *f^TO RMl TO I fafa 

^c 9 ^ “fR^f^rfF” ( L>ncuiitun ) 4^V*t TOFU 

’ife®^*! % (ft Wt Rt$pFP "^TffiR" ( Tourfnalme ) t fo* 

^ c t>#t^a uq^^r <*nr ^rfa® *^nfs*r *tf»rai, Ff*ra affr 

Rfa (Elect! on)R*ptf!R, ®fet®^ fcT’flfftffo t*t? 

( Electucifcy ) ti^ijpf sTtW 5 **! ^tf%®T I 

®f^nf^TOS (Toipedo) =tf5pF 4ft <2fTO F < 5,9'9cq^?K»t 

«TW^ «PfFFT *I3?r® ^f%£® *ftFT, t*t fflfa ( Pliny ) 

^tTw srbr^ *ifs® r wm i 4 % w? *ro “afT^r 

( Clamp ) TO I F<^-fTOm «Tf%* ft\ ^[FtfTO^ 

toot ^ *r® wffa F*fj®ro i ib w* 

*T®t%® ( 3 list »theus ) fjrf^l fffotC^T Cf, TOfipF CTO 

( Tibet ms ) TtFk ^f®^Ttr«f 4t <£|W fTOTs TO1 

^<Tlto I ^T*R ^f®3tf*r* I 

f®ft firf^i f^wcs 5 * (ft w gnf® sFt^ ( w oh mm ) irtefa ‘■rtar 
^C® ^fat® ntf^r®^ , 4 %^ ^r*ft «R Tttfsw C^FR 

fasten* ®f®^ ^fro *r "^c®*? i >*•« to* 

*(*«* ft® fa »ITO C^faSfa '^rrc^Tf^i *1 f*ft ^®f®* ®f3J C®fa?R*t 

csb\ ** *rrt i wh *r®t#fa < 2 Wft ftTr®-ft®fa **ro 

ftfam “ffe FTtTO^” ( De M.fgne^ ) ^\ftft $faf* SfC* RfSTS 

ijR ®«rr ftrftr** ’rHi f«fa fwhsTOF <ft, ^mfi «ro - 

^stfftfa <TT®t® ^flTRfa <2|^<T fttz, t®Tlfr9, 

^rPiwfl *R-*r<i i f%(% ^fars w ct, 

^^rffr *fs^*r i Wro ^^'tl-fw ti vf*F«i 
^Tt®tF tflt* 9 * f^’r HTfr <3f®^*T i ^®F ®^J *t?r 

%• ®f^^ i 

# • 

(Uoylo) ®f^<! t ->TTO , 35 5 ^t^ ^it^rfFstl ^fro ^t^i ’FC^R 1 f^9R^‘TO1* 

f?f® ®f^<>-f3F9i %fm toi?f ftftsi fttm » <*r^j®: 

f^ # ®f^^-^®-RtC»rtV-Rtf 5 l¥t?l-€ < t : tTO^ ^® Rfwtfl \ ftlft 

iflTHRt T 1 <R^f»PF ^IW 4 ! «wrft 4 ®^ CT, Rtr*ltTO 

^ff?r^i ^f%?d 1%^®^ wi *rt$w ^ t *#1* <i& 

( Bmgomawter ot Magdeburg >, ^f%SPH-ttff 



* 

^ *"4 it 

( Ofcto Von Guericke ) ^VW- 

csrt ^{% tor i. *jjfo *r®tft?r *rffo *m tKr 

3RR Tl * W5t*JL «IW W 

«mf%^’tc c t?r fw> ®fVv^*rt*fTOr tf<rR *tor ^dr® 
*t ®1 ^tcert ^*to ®f®s ^tf%=rTH <r «rf® ’rRRRtaj *$®> ®T?fa *rfr <Wr 
f® 1 'BfC^I C^tfw ^ <2f«R TO ^it^R 'Q *$R TOR I 

tor <4«rR ^*ttrR r#, *rf^® to <4®f5 c*rm, to®H t 

4$ TO^-C’fRT’Pfi* «DF*W 3^® I aft Rf® '9 TO 

^RtFTis f®ft ^-^-erf® $f®s> TORi.^farar ®f®^ ^vtrfa® ®f%c® 
3RR 3Tt$tfe*R I ^fw ^f^t*! ®f^ *%C5 Rfi^TfC®^ 'Sffa®®* ?*W 
fitf® ^rffe*T ; . 4^ T ff^-fa'R-TOffa C*I <2fat? *R? SR 
, ®Rt« *tft*Itf^C*R I f®ft *RTR STtt®^ ®f^C®S RtOTfa W 
*tR 5 R 5 tff WTOfa RfiPRTfft ®%*R I ^3RT#r® 

f^«t-»r%v3 i£f««R RtfTOti TO=T I 

®f^-fV®TlR TOfaf® ^!|?r RftsfTt® ®® TOttfatTO ®r?R Rft I 
fsft <rr*t <i)^^ ^f3[ f^r w.m m ®f®c®3 Rt^ 6 ! *rf%* $fc5*r 

®t??r cm ®f?rcft3 aRtfr® ^ : 4^ *rf% 4® «tRi Mem sfwnr 4® %® 
®f^ ^vitft® c®§ ®M *fcfr« *iwtfro ^^ri i 

^C 6 ! W\^ ^ *T^ <3 ^C^t® GRI V I^TCTO*I ®f3Hi 

5W? ( Dr. w-tii ) ^ f%^T^ 4^ nft® 

f3F?rR C’rhl^® TO^{ I —“This lififlit nnil 

crack lilies seem in some decrees to represent tlmndor and lightning** | 

*fir so ?r^ c^R'^cHTOrprr ^rff^f?f «js ^s 

fefrR CSI ( Stephen Grey ) 3^v2m ^fV^-fTOSt 5 ! TOC^T ^Tf*T «Sf? 

tori m\rfo *rf^5 ^ < wc < *f?r * 

f^f®il®1 TOR I ^tftfapn 5 T"l‘f ^R ^5® I f®f% 

cTOr to M^<s ^fwff^r® ^1 «a^ ’Tfjt^®! ^car <rf®^ 

*r<r fSr$ti to^, M^ft ^f*wi ^t?r 

C5^R f%f% ^Tff^T^R sfl I ’®RZ? , lT^ ^iTfa , t?N r R ’TWf^ 

^mr (Wjieeler) R5R|R ®fsl®R C*T, < 9 * TOWf® ^TfC^ ^PBl 

^J% <yfr® ’tfro® ^fi WR ^f%c®c^ i t®1% 

'S*t*rC¥ <lf® *W®s? 73f ^RTff ^f%C® ^ROT«f C®TR ; f®ft 



•ffcsrft i 


(w i 


b-8 


a ^ f% ^ar ^t%J *f%* tfins^rfjrcw Tifaafc ^5 *rrf*rc *n i 

^ar >p^ < w ®Tf%i c<m tot Tft5*r, *lfWt* f s-’bJIj 
*r§c*re i fcfcfai wsft ^ttr'frta fcnt* *tfai arc? v*-<rRrc-^t*^mfa 
^^3 ^'Ki ^ w ra ^ffasi, 'stf **h*tc* *s*n rft «nF»- 

¥Nt ^c*r i arctcs ^ftrai csrcfa arc? 

^stare *rc«fj arc? ^tjctuni 'StreiFra ^v*tfirct**i-^*r®te ^qr fa nt^fai 
trf^Tre, '®t?f? ^sprcrttR 'Sifs Tt?i fas ^fat®R, c*r *HrW 

arc? nfastsq-^rct'PF i '®T*tsi afa it 

fafafl-q^-fafti *Hftc*fif arcfg 55tf*PFt« ‘StWB ^fat*TC i $tst*i 

ffat?^ ^f^R, <rc ^< s f ^1 <rc*fa Wts ^fat®T <TC ’Em 9 lTf< 
^fav*2< *q, jwi qfafal fagre^ 

** ^1, ssTstrft '$fa<? «tf%prl^F i 

i* 

<2tts aj^ Wf.f’T WfiRS ^5*fqgt?PF ®rfo*F \ W (Du Fay) 

^ fafas srfafa ^fare-r ^fa? ^t<r i ^\q «rRjf*?i?p <irc? brc 

^(5® i ai^r« wf-'-ifa^i fam«rc view's *tt®*n arc? ^c^-cm^n) 
^fas* $f5«r® ^fai fa*Ff« tt r .*u amfg ^fw *ts-'srr^rN's *t<n 

*S$z fwfa« ^f%Tt<r &s* *tfar-ft?r ftwfc ‘WIT'S *rtsi «rrf*ic*r *tfar*l 
*rt 3rt*ri it*\ c?fasi ® re fasrctfa^ i 

fafa ^M v \ ^s t^s *f#fal ^f<rai fa* qpfac»rc <rc, fafas-Wtf-^tiFS*'sfa? 
fafa*-<rt-*i , *fo i «r^!*t* *fa*r*. c*ifa<rft< f%f^r it f^t®« ^f^sw 
ai^fer ^ cVfsR '®f® < ?, ^*1 

^t^C«R (vitrious and resinous) I 

aj^ ?wzyt cat ( Orey ) ^T[W 
^Tft< Tf^l ^fwi f^B snf^-CT3[ 

Ws wfel ’Tt'ffaW I ai^ffC*t '5f^V 9 tfil 5 rf^- 9 tfNbF 

W< «F3t$ ^ ^^C®P“R ; Insulation ) 

a^s aitw tj**5j:z\U>'& ( Insulated ) ^ft«f ^ I ^t*T 

*rt f3Ri ^i <{ , ^ v r#hFi ^Ffor ^i c^t^ fa% ^c^ji- 

*KC*F 'tsFSZ*K ! 5'S ( insulated , stool ) ^rff^R | ^ ^tlff 

9 

’T'fTStC’t BF^ST cHt^ nf«^*l 5Rrqr ’t^ 6 t1 

I apT'^r'^ ( M. Boze ),Rt*W 



I *> v ' 

*rtr torto c’tterro* nlw^ 

f®f*? *ts-c*rt®r* ^H^t?r"'4fiit*i«i i 

3tf*r •? •r ! tc?nr *rf’® - ® ^steFfa ( Ludoiph ) *r#2fTO 

’F’lWfa, 3tro s^f® »ito wft r ^c*r 31 

■®ro'hr=rr=r 1 *-*rtetrci '*fa at«isrc ’rfqiittc® 

iRTO'® 1 « 

>18* $tc*r faror (Lyden) *mTO *ffo® 43 f^%t I T ( M. 
Cuneus ) W& affro f*T053 CTf®*T ( Lyden Jar ) *TtfTO® ^9tf%®r; 
43 * *w 3W ^cswc3T3i '^ttfrotra* m ^*ts "srt^fTRr 43 “ 

frf3-3<5®l ®^3-atfro-*tfe® <5 t e l-'«rf%fS® 4% “®f^ 3W ( electric fflu- 
vium) 43^ ^tC*T 31*43^ ntC^T <tf3TO ftfw ^<fJf*rT \C*RC3t® 

(Musclienbroek ) C®t=T 4T ^3?$^ ’l^bFfa ^5 *FTt*r 43 

f^fasfa f%?53 c^rf^r fa^rte toi ^stfro 3>f%3f%*R i , 3«rrter® 3t33- 
ot® ^fim wf^rttfi^R c3, 3f? *nf%3t33* *t3i< 3tei *ifirt3fr® 

C*Ff3 ntWr^F *f3t«far®f^ ^ 3t*, ®t3l 3fC3, ®f?V*rf^ fif-Rf^ 3*6- 
fsfC^ «Rtfft3 fTOlfa® 3t3t3 r ®® ^«n *fftC33l I *Fft*1 4T§ ^tC3 
TO3 *tf*reft c i 3fa® 3tfot3 i 4^3 to 3fr® 3fe® f®f3 f** *firc*R 

C3, wwcv vt cto c3t®t3<T 3t3F *(froi C3T®C33 3«fr froi arfol ^ *r*m 

JFfit wfa 3t*1 C*fe «f3 43? ^3tW 3TO3 \*T 43? af«rf3 

<$f^-'3f33t33*-3''® (Prime Conductor) 33*33 3?3^ W®S *3313* ®f^.-*K 
®f^ «K3 *tf¥e «rtfac3 ; 43? 33s *tetf33 Vff 3f%3i ®f^ f3#ff3® 
3^31 *tf^C33l I f3TO 4^3 C®fct3 C^Pt*T 3R 3t*T *fl I ^tcer5 ^«ot^ ?^ph- 
C^ ^CTPf I 4^3FC*t c®^1 

TfC«T CTf®arf5 4*F ^tC® «rfTOt ^ ^ TtHl '^?l B 1^jfe ‘2fl ! | ? r 
^©■pF^t^r ^c® vpitfir® Ifacs Tf^si Tt? ^T3T®c?r 
^fw tortc® f^r® &$\ *lf^c*R l *fffal ^firai 

I ^Tf?r« 'STOS f^C’Ft® Rt^f® 

"Ttflf^ TOTO^*t* ^Ptw®i, faf® ^Tm c^rfsmr^F 

(M. Reaumur) 4^ ^ WWfest^'l ^tC®C*I«n f%»T CT, 

TOf 4*r ww «rf^m® after *$9tf%c*rc, ^rfr® ^Wir ^ ahtte to 

^ * ^.W 7!fV 

y^i fst^tf^r t ^^3 «rt 3 t c ®3 to b ii'© ^ l ^f ro f^r-ntm '^Iro 
^ f^R ®t®3 Tfftm fltPtefffar t '*rfro^ f®f^ ^rfro f»iSfift?|t*M 



trfe I ( ** 0* TOll» 

c*. toto TO <$*ro TO* 5 * W 

^frorc *d i 

TOR «K#W C^ltc^ f%.^ 5 ( CTOn TOfTO TOf*- 
^t*r®i aivi TOTOiro i sro TOft®^ ^ TOtcroR ( \Hmnen 4 ) 

fawtcro «n» TO <*wt *fcn ftitto i firrj’rc^r (Lipsic) TO^- 
«tfTO «l«(It% ^Wt* (Winokler) fTOtfl CT, <W TOtCW^ 

TOta HftR* dtffa TOtre «*▼* TOTO $$»r; tatre to 
TOt*R CT, f®fa ^fcvfePP TO^TO Sf&TO vUSR fa> ^TOTOTOtf TOtW 
towto* $q«r toTO TOc® ^^rf-%r i ^ ^ ®iro TOrte 4**1 
W 5 * C* TOR TO^I ^E® CttfH^ fa 1 ?® afttffis* I 

'SffTO TO^faTO TOR ^RfTO ( Di • Frnnklin ) farfVffl 

ca, f®fa «rws TOTO to TOc*r ci, c*r TOR 
TO fw* ctfc® TO TOtca ^sr® i ^rtTO® 

*tnr$ TOR -rffhr <R R ^f%n ^tf*rc® ^tf^r^r; ^ to=* arcsr 3 f<r ^TO® 
a^ai crt i tew ftftfc *tTO f®ft >r?5ff*i^ ^i nf®TOc®R i fTOr 
vn® TO* TOr® ^rr to ««t^ s$TOe*r a, qjtf $tTO 
CTOTO TRl *tf%«T I C*f «srt^ ?rlE® ®f®<!* "$fiw f 5 tf® ^i 

^St^tsr *ar-*fci TOt* c\t «rR*r TO^R TOR $f§ p 

TOftfc TOFCTO, CTO TO* ^fasr TOtW TOR TO*f TO1 f®ft 
cTOr® TOc»rc *ri i fTO ®%®*r stcan ^TO rts TOc® to TO, 
TO® ®*fforo TOt*t TOTO*r, a Rr TOfw^ ^wm i tot®^ 
f^r 'hfs* wfws ^tri%^rr%*R, ®t^s to. ^^5 cHt ^rtc® 

TO^5 tN 5 ffiwl ^rr^T 1 f^TO^ <TO ^fTO TO « 

TOCTOR TOR ^?^*R wV 5 i TOts *tf^*ttf^ 1 ^Rro 
*^c*r cw^t wi ^fr® **. ®tTO w ^tsts^^q ^rar«ii >s cw^ti 
oit ^tto fkm TOt^ TOtr^fr •fff *t?ftnRr f% f¥ f% 9 fTO»w^, 

wrajrfcra f®f=r ftfwr *tftvi ^c<r, ^itor f®f^ f^f ^c?r, ct wi- 
ntc® *i^tc*lwi ^<Rrer ^3 wtl^i toc^ n?cTO<f 
®tTO ^-T^-’TTO ^faTO c &1 f^ 

9TOf^. nrtw ^ 1 fW TOtK ^'Rfro fro=r cro»r 

’^fRnsn, cfc TO**. >rotpr t^ttc®^ ®tro ftfw ^ tow 

^jpRTOR Wli^WM 1 



I \rV 

* caitt* 4* c*farctfts 

«rto*R, fow *m smtfr® or, ^jpPr f^r, «w «*f f*% 

( M. Von Kliest, Dean of Cathedral of Cancin ) HP$fW ^5* HCIS 
® «rrf^#ii «, ^ *rc*r sr «^i «rcw fafc 

Wts '«rff^Ffm^tfarm ^^t*r «sff5^ <sre ®vk fa re frrf» rftr q » 

(Dr. Lielierenlnm) fi|ftf| 1 TffafC^ dWtCtiftrs ^ fowl fotffos 

^^trof^nr ▼rtrfonftF® ^*1 f%far^ *^f**--’‘qf? c*fa 
c»rte hi c*rrkl f^«r *$3 f^rfare Htfori '$t*rre ^fos* 

^<n **, vt ?t *tt*r <4* <2R»t* ^5*t#’«nbn ^i «?nr^ i <4$ fnfo 
nf%f%W 4H? S'SSI «fCTt«R I 'artf^ £«f fwl CTf^arte^F ftc^5 
stfori ttfs^r® *tf«t * f*rf*rc® *if? f**inrt? hi *rwr c*ra*i hh, ^n 

*t#foi Ht*rj «rf^ HtHtfos ** i f^rf^r ^ ^*pf iirfof 

Hs'fafet* hi ntff ▼t^ro hSo® ftfflw ar^Htn ^HRfos *rc?& ^1 

$&05 <4$^ #H«rftr f^r«i^t9r ’prf^<^c^ ^rcr, ^ 
afon ^rffn *rMls $chh HfcfttH- *>• *tn rfm\ nr tz* *r*H H % if fg* ifH i 
«rf^s ^f^PF^r Hforj ^rrpr HWsra «fcH*t m <®Hto 

fofafc »3«ifan5 Hf%Hff% I ^Tfc^ HfHHtH ^rfcai *rf? «TffH ^faf 

wtni **K hIh, ^hhi nre ^*f h« ar^fi ch^ ^ c»rte ^t*K* 

Hwr ^f%, <5fti*^car ^Wh trt* w»r fro *rirv*t hh; <iw 
^Prr? m ^cir-r 'q ^aRt^ nc^ i uw# iforo ^n 
nfa ^?car^5 Jcanr lreitu^ vpn art«mr-i *rcw 
^ Waflr® ^1 ^iftW I ^Ttfar >* W a[^l 

>11^1 Btc^nr sfc®r f^rfn ^ #(apF ^fwff^rR, f¥ni*i 

^arfc*i ’t^f^ar, sBisl an orf^rcar f^Ffc^ «rc?r 

^fTC» ’Tfto art i t* ^t^r« ^ «rRfr® ff 

^ Rftfwaf I ^ ^TtmOT arC*fT 4$ ^ ^Rt^ 6 ! (R, ^f? tife ^app ^ 
f%f»r aftr^fir *rf%TR^ ^i w*f vf?n wt 

WF, actcai »r^ C^twf ^ aiW5 aitc^f HI I ^Htfir ^51 arf^i, 
%t^<roo, arfart? ^ ^ <rt^ nrcar m^fftr ^f%?i f ?yr ^t»i t 
<%PR ^ apr m I <R^ ®TF s^CH *T* arfHH HftC?R ’if^ ^5t5 
<?^m W^fartf flftftOf I WHr artf ’R^CSR aqtft 
emu Hta ^c««f ^ of, <iwi *t^r« ^ 



\rV 




( v* if, i 


*0**1 RfV ’tfrs ^1 fRfc®i f«RfocP Rfa <2i«ffir« Rl%tfc ! 
TO *ri i” 

*rtri arc fi^ Pm ppr to ^ <^i®r ®fwt4 Rfac® 

*$!R, TO Rfim tfst® 5 *, fW 4**r Rfamr TOi fR|^ fMs Rfros 
*rrfac^ =ri i r^cTO v(*Ffo ^Rfrore Iwf Rfafc *^®r i fsft^ 
atTOr 4 Rt?*n to^ ct f*rf"R f»TOrVw tffro m^to «rttR *fl, 
^ tptRR^t i ^®f?* <ii^i crf'fiqc^ r%to *r* 

CTt^^Tf ®f^ ‘Sffafc r*1r ®®]^ fafa'fa 

^?n *rfs1 ^ fror*^?® Rtfro Rtf^ro to *ra *w to 

f%?n rsp cro ^tf^rTOR^ starts i 

*181 s|Js 'WT ^RFf^r 'STffe^R, (T)r. Watson) *[tf*f»[ R7tE®fe?T ( Lord 
C. Cavendish) tfpffe *tf«WI faKFB-Rfa® R® *fTO Rfet® <2fatfTO 

ft 

^.R^TOtctf R^br ■ fart *. *rfe*r tcto 'q 

(Shooter's Hills) RfaR ^|tR * *lt#®7 ff*FC® TOR I aft 

^fcsft Rf® MF®t® <®f®^ 'SfttfTO 3ft*1 ftftfTO I aft RTO 9 tfM 

R^-RRfav*tfroTOfo fasft wst3 Rt*fiRft ^i Rf^ro i aft 
r#ITO rr rs^T’r Rfwi ®f?s-*tfTOTO-RTOi rtoii«m 

Rf%?1 RfTOiR CpfasTtC^ TO-aT®TtRTOnr TO?ftf»t fafa* Rfa C*t*Rl Rl 
Rfipfl, fa ^CR, fa TOT a|Rf& ®TC* Rtfl FTRtft^CRR, RIF Rfal* 

rHj <3fafta Tfirft R?Rtf«r® stcst* i %^tc^(R cRtftcRtft few Rfa® 
l^ltcf, ®TO Wt ^iw I 

3PfafRR Rfi^ft TOR <R, fsTC^iT <Rt<5C»T, *ft®R-RW»FJR 

*WfR TO Rl, ^t®C5R ’ttcar R4R Rtcf TOF I ^ 

^fRlTR To fcfa CTRC^rW traf 5 ^Cn 5 «rr^F Rm 4 ! ^far?n C¥Rr1<F N3 
TR5 ^Ff%Rt?T 4^1 R«PU fsR CTf®^CR 

Rif®* Rts^fsWCR R’Wf^S RfiF^SR I ’ff^Rtl fRf^ 

iR «rw ^»r *n i * 

3ptRfronr *5tW Rt^ t4r«t 

^ S^ RR ^TR *lR® /F3 R R^TC®? % Rftnitf^CRR 

<4fa0jim* ctRr Rtft^R 4 <t faw •fi’lwwi •%$ Rg^ t c® 

01 R R^RF*1 Rfirt® Rhr? Rf%r»R i 3*|fWR ( Hoj^kinson ) 

CRt*T ’tfhm Rf«RRl ^TR TO1 RFmt(R T^fl «tR»R 



I b-fc 

‘iMfe* <toto* aKi jFfN* <*ll *ftt* itfftcm i to j¥**TO 

•flBptf"**®) '*$$*' 'jpn *tttror 4 mvm a&fe ?ro c*rfac’rf®rc* 

*a|H^Rar to ctfttfV® ^wh i vfazm os, <& fro c^pf 

*fe®r, ffTO, sTtGr *&jat TO^fint Mro ^f*rai, froaft $ro 
» Mi fro#® to *^®f, cWte’ffro^ f%f=r ^c® *m 

®n I feft TO^ froi artwM ’rfTCW I f^t*T *t 

TO*tttro toj fa«fai towctpt 9 raVft i 5 wt* to^to v(to» 

*ttfac®H c^, 4 ^to *5-c*rtfro stiffen 
C* <5fStt *TC*, *TTO *rf? *t**l TO GSItfTO 

*m c*it*FF ^trfa Md? ®ten *rr«*i tv, cw 

t%cv ftar $tar MffM t$w c^tfro to *rro i tu^ TO*ffa 

^ C ^ t TO *F%1 fsfa ^falTO CV CTTOTO T$r.T> fa^T^VTOtttPT 

uw ftMrfrw c^tlfTO c*M *57<si to vfal wi *rftc® 

*ftE* I ^«D TOW *t«T ! foft 'SWf 

♦HPhrtt^t aif ’pfwi «wf*r* ^MfroTOtr fcv 

v. 

*r#hn onjaw ^*rfr, *fMhf-*wtnta *MfTO & *tto 
*f#hFl TOftro ^f*ETO I *\V Mm Tfroi ctoto*t fa$rv 

^firr® 'aflsTO* ’TO ^tro *$eto i «ro, fa cTtvP{ (Romna) 

*a^ 'Swr® ^rfrotfrorar, wt* £*n*fr i f*pi> <ro* ain? 

o frfc i faft >rt<rrTO Tear* ^ ^fTOtforo i 

fof% ^n«o «^s , ®rf^ a itE , i ^tlrhr ^ 

i nltwTOf^M fcfo «1®J« ®TtTO i 

> 1*0 «$: ^«, c«r orfiri ^ 

frof^T ^«frm ftr^Tt^Sr ( Riclnnnn ) w *hh*M 

^g< iyf^ ® r i f%f«r to*£ f ctwiw, (^tftTO «nrs ’rfi- 
TO®rff««f^frw) fawtrot nsWi ^Mrsr'f^fro «a^ ^W* to Mfi 

i »C<R I f%f*T ^ "^TOTMf TOT* ( Elect!ical Gnomon )^ *1**1 

fw l feci* ! i f*rc^ <*M*r ^rr®Ti ^nfr® am btf^fro cro^f 
^it ^tk»r ?rarir ^ w Mtc? frro i^«i ^®r, tow 
oi toto fif5»uM ^ ®ic< ftyt^ ** imirfm TOMTtror ^jfwr 
TOff ffa* to^ ®roro *i#Ni vfite® ^firc« w ?jc®!TOt^ artvcs 
Wittes* <*, $Wn jfi% wn ^f« 4?rov c«im. *fcc« 



f yealH i * («< Wh i 

sftc* ftfttf® »n* *wjj *rft^«r #si 
4% Tjte *wc® t® afaR t$c*r i ^ 

4^*1 «^n *ift*Tftc®rc' c*, f=rc«r?r <4$ 

^fac® «tfc?R *rrt i faft ct, c*r§ tjwqr 
cgf® «r«tft® *Xuz> 9itr^«r, -st^fc®^ ftft *F*r#H ^*rr© « ^®srfa*W 
f ®c«r *tf®® *?c*r i <£fcs?^ ^-fro ®ft<; f?rc*ftq 
Sffa* *?*T *T| I <?ft Tft’TC’fT fapsi I tft- 

*tt<r<r MKr^i fvntf^n, w *^„wi ® ft*V 

^51 era fafa<3 ^'f'Jtfe i 

*«ntt* fiTt?snfc*r<T ras *i#r^i ^rc®r ra*n c^r^r, ra $tst<r wrar 
CTfft® Ift’f '8 C*rfa£ v l TO 5 ? R3F® sMtd I 

ft* *rrs ®rn c^?}in fw? ** =rr^ i ^tfararas *ftr ^refafa* *fcri 

wra fafts *tflfftsr, *t ^t*r itT*!* *rft*rrftsr i ^n 

^ ' • 

^ c 2 t«ts c^r, fa^i* v F’itc 5 T *«£r^ sMi, 4 ~<k *f 6 *rftra ^rarft® 
^nrarra Ml faPrtfs ®$3i i *r* arrears ^rc^sft *t*r « 

c*rlft® *rt*r ^*ri ftrTtfw^r i '<rfa ^ras *itsp*i ft* *tfaf*®-TO* raTO*t 
wfn m ■•n’? i ig^jf &M*r ^i *iw *rfls ra*n c*i* a *tft* 

*ref< s ^r<? *Fratft ^1 ? rarara »nl?f *=rf**‘ 

*ft?rfc* i 'TOf^ *ifaraf§® ** s c-i^pt ^1 *tft«tft»r f 

**r® ^M^tra'^ ft« f*fe* ^i fMtfi* i 
>q ^c«rr®tc’T?r ^ ^\z? ettfM ^?i nfwfMt i 

atft vq > 1^5 vt® ^?itft®i i ’tft:® *ta« ^ftn ; 

^ ^ni ^ f^ ifl**t *srfwr*i Mrffe ct, «r^i«rrc? ws 

i 

»l*f*rc ^k*i *firatftc»R, *W?r <2tr®j^f5c®^ ftft 

*f%^5R, w w'o<9ftr ?rt ^?n ^ i ^?n 

»WT ftft finf *ftWCT, »1#ffl ar^ff I 

^w, #*< *piCT f 'crNt® 

ft^r^ i ^^5 ^t?t?r 4 ^ftjsp i 

^ *K?[ ^Ft*^*t ( Canton ) ( Induction ) 

»liWtR1 *f^Tt?r TO ^pft^l *5? I ^S 5 ^<2t?tar ^rM f 

,*C^R, CT ^C 4 ! TO* CT *t^N ^*ffft* W, ^f¥ 




wn w *firai fi*j. 

ft® «rf®fa ^^5 *ttw* 1 *rt«rftr e r$s ^1 tto <ott 

^fk*! fcwfips ^1 «rtw, fV® c*rfa 

<spp5?«i ^%i fro fa-^pr #5s, ^*ttf?3 ^rI «riw 1 
^ vflf’Rt’T (Kpimis) (CavemlMi) 

«r^pf«| forfteR «TPr***r* C^f*T faTO faljrfft"® Cth TO*T I ^ w 

S*}^ 'cr^ 4?T ( Coulomb ) fWftT T?9tfe*H I 

3?37 CT ^f?nitffC®R. ®t9t* *TN "1 j <PR^TT*rt*f * (Tor¬ 
sion T)n lance) | < 4 ^ 5^ ^TlTftTrM^ CSffR3 ?.,** > oo > ooo j\*f> «f»f «tf%_ 

s Tf < t ^*b9 ( Force ) fkf'*l *^3 *fftfr I *flt TOS9T fofa ft?f- 

f%f«b5 fro’Sfa f*T<tffW TOR I 

(>) T5 4Tt srhsfa TO^fTO^fw^ f^M ?nn 

f^-^I ^STORr W?T^1 ?f%3 ^fks TOWltr® 3Tf*T fiittf *^'1 ®Ttt?F I 
( * ) ^f5-TO<T ^fetCS 93 "'tfTO 4 ! 3f^ 5 ltfTO, C*fc *RP TOfifaF 
*ffTO<:«r<T to'RSPTTcs Tl faf& *$f5 to 

**wl>!c® 93 fftuti srrfro, c^t *ni ^ <??to fa-99- 

^WTc« 91 sfrfirw 1 

*Ft*rft f$9 9^99 C9, TfiMf <7VP\ (im-uliitod ) 

w«f ^$0 3f^ <ro to^tots 9tf 9tf*rc® *%i *tcsi 

9tg. 9'SR TO® <p9Rt 9rapp*t1 *1*7 wc*. "TO er«f(9 ^ 5 *r 9>’9R ^rfV^ 

91 <F«fR 91W I 

1>999 9Jt3Tt*I ^3tf93 TtTfr 9 1‘ W.V ^ 

( M. Volta ) ( KIcotroplioniR ) W3 

^rar ^'iH*i 'i £ n?c«iH i 

^fft9 C«r^3tC‘ 5 t • ( Lavoisier ) <iR? ^Tf 9 l 5 11 T f 

(Laplace) isfs^ ^5^ 37J *pfiral^J^fawTcsRr 

^gf% 5ft«R ^C<R I ‘ E TTf ? t TO, ^PflR ^\’4 

TO; ^TTO '-if^js^ TO TOffl 

^ f3F9t^ to ct *&§* ^ 9 rtfr^ ^n «rt^F, ^ffo^- 

W^ fs?<9 ^C9*T I 

,$frs?fa C*tfam ( Pnvin) Htftf-ftl-fWTtV-WJl 9 !* *tJt*(vfft 

( Gal van i ) ^ ^Pf "Wfhr C*R 'StCt ^ v«j^f5 *m 



a* ftmWv 

toi «rtfro#r?r ^rfcfttops <A »rt«i frororo 

( Galvanism ) ^tfrol f5rfl& 1 *ttfTOtCTO fTOTO f^VEC^W* 

*fcni froro *rfcfc "*fo stftroift cn^rhs 

i ft * wfr* itfar w ^fircro <x, TOrt 

f*r*fr* **w*tf5[ ffiwtf wfti c®&rt ^prfSpi am **$ ^t*rtor o*t*s 
*t*fif* *rtw «&c®' «mr® t$*ti Mytwffhr *ifft 4 fw*farw*m 
^pfrot* wre *rfortfroTO j c^ri fefa «?tf^ fo»ro ^froi *wi 
^ftrwtw ^frot* w c^f5 -*forrfTOr i 

*rw *rMw” *rtroF ^tfroftro 

fro?ri fafaTO vfrot rtrtnfsn < H'jojfnn) ^<r® >«»> wrfefs* vwtf* 

tU* TO^, C*T^1 CT fofa 4^5 C&fTOTO «TO# 

^<*ttw tort nfiPFtfr cere* *wi*w Tfrro i »ftw 
frrv *fw *fal c®cro ^FCTOfaVr^fe srTOfatar cro*ffcr 
srtsfw w**t ^*tf^5 *.t*\ i tfo tow fro^* to *%as .ircftt 
T'fro «to wi i ^ ■ «rtam t^b tl*b TO*ttfir® stc® »itf^n*r, 

w «h?bt^ stsfin toft ^far® ®rrfac*R <x, sts? jrfro* c^rft 
*tfTOTTOF qrro n?N " 5 i cnft to, 

to ^11 ^m^stft *tpfc ^repitsr^PBsi or, c*iffa 

fcvitfir® rtn *itc^ j ^tcert ^ra^ttro nfirrtft* 

*TC*T *fTOl *>£«&* TOTtTOT f%f*W TOtWTft *if*iTOr i 
tefeersr faft fc**rrv* *i, ‘ ^sjtf? ffow to »rteTtti 

srfatwpf nfhn «rr»r^ 

» 

•fJWrt «wrr ^pr i v f®f^ ^ ^^fips f^icwr f^n 

*rtjTTO r, l *3> Cltf^ ftlTO 'Q OB^RT *f*r 

•ltfTOt»lV ^5J«Sf irc« «f«JT® fc ^rfim W W« tJCTO ItC? ^FfTOl *IWJ 
^firc®R ^ ^f^r® w *iw ftcro *0-^(5 

^arewn ^rffW *$stfe*r i ^rpmr ^’f lawi to # f«« 

^srf’ir® i vw wt fta ^tc^t to *rf^ i 

- <". • 

4^|9t CTTOTC® <ftTO TOf fTO 

^forj ^t?r c»rf^ ^TtfTOt f%c*R i f%f^ *m *f«dM 

(X, ont^s C«f*IWI TO* ^ ^ TOOft iN^^IWW 

^rfC¥l TOFT ▼froiTO*? vfi?!TO CT ^ITOF 



TOctcto fw TOt* to *&m 

*r?Ni ^fao® TOe® fTO offers <tto»R c«r, TO: c*p?faTO* 
s fc*w^« TO to* TO* TOto* to TOTOrcTO «rfcf»i feTO® 
**« <TO I 

. TO *ww fawi toj TOn f%f% f^nsr TOc*r*ct TO irtTO* ^|w^n 
**TO *t*i TO* TO*; *m fTO *raprf* TOn TOt*rc c*, c*rf\ * to 
**# TO* 1 !* fTO* crow* *fo w tojTO* tori* TO TOr *c* 
«w TO* vTO TO ®%®fl TOtof n*i i 

<@*$1, ■nTf^rstf^r TO*r®s ttcw i fTO *»f^ »rtfTOra 

c*, TO tmfrF frolr®* vfl^rfar toi *f®* vTO; TO* ®f^c®* TOt* 
TO®.c**t*i *<«t* TO i TOt* ^ *** TO^rssTOTO^n fTO TO* 
*rfTOrc cq *i<i* ^x ^f^r 4* TOf*t *?TO* «rTO, *«r¥ 

'q va - ®**© *^t n*®!^ fwfa ^*r* TOft 5 wtv ^>T*t® TO^trt* ^&H^h 
TO*lf**l I ®^1 ^^*f** *ffV ‘fl* r *'9 '©fii ^^TCV* ^1^ 

4 *r*« TOifTO TO?1 TOR **3®: ^ **r® *ro TOR wi *ft *i 

<TO*t 'BTC^’sfa W «4TO rfhF® Wl TO, ®t*1 *TO fTOTO TO*-*^ 
TO® *TO; 4** t%fk taTO* *®*TOrs *TO* i TO to TOc®* ®*TO 
TO ( Volta's Pile ) TO* 5- TO 4**ft TO* TOt*® ** fTOfa® TO*I TO* 

fTOtR* ^rtTO TOTO® TO»r i ^*tt® TO* fevtm** TOhrf *rTO*o 
«Pfj TOr*l ^ «Mrfr , «rf* *w ^ct** ®f*t*R; ®T*T* TO— 

‘TOTl^T fa T^TfC*^’ (Couronne ties tasses) *1 ‘3pfa* R® C»•<»\vn of 

Cups) ( ^ffc fTOc* TOr® TO’ft® TO8) [ TO *anr fTOl •*t # lt^t TO**t:— 
^■TO to ^F^rc®* TO'® 'TO TO1 ^^tsx 

’rtTOl. toi fTO® w»r*t4 ♦tP’tfcanr ^^c® wl «iw TOf 

fsflufi*'® ^firai tn^sc’t MCH<p®f»r ’TO TOTO *n»nt TOrcTO ^Fvrt’t 
• fTO®.*s i *t «wrtt vt?n wPi <«pr *ifita ^*rrf s r TOc® tot 
i uffl ®^1 TO*^ ^TOtCTI^ <WJ >v«« *: ^¥TO TO- 

^ni, ^vtronr ^TOTO^r^TO w ®cTO^ TO*** ww TO *ri i 
wc^t?[ 's wvi ^»rcT3r ^^ji TO TOn ®^TOf ®f^c®« wtfinn* 

■r$f9 *t& •tfwtll TOTOC® W«^TOTOI RfjTOt^(Znrnl,o.,i)^ 

TORT *1TO ^*f® TOt^R *R?R I fTO TO * ^ TOTO ^ 
i to| 4TOfirl TOc»R i Wi cTOl ^tTORi.ifTO 4¥ wf w TOl 



as f (** a*,*a hhi i 

Hta®.ar%t hi tfHa Hrrfaa? ^it- , «rwt^s ( manganese flioxi* It*) < 9 pR 

ifaai fwm ^a? vii^ fprwj .an-Hva ^ataa Ma? atfHi Hwra' 
JiatufV fc*ffir ^afa <ti« ifac*R ; *a* aM® itawa Jaai asfa ^afS 
Hrc* HtHH^fca.acaa hrj nafV® ifirc»Ri >«*,«•• $®ai awia 
fafV® H^aia a$ *$c®'£tf®Mi® aa afaat*i ®f® < ?> fevitfir® a$ai aft® j 

‘C’tt^fip? ®fV«- (Goklleaf electroscopeMa® »3®ta ®f^C®a 

nfar? M/faa* hi 4% atattaj '®f^ «$< ®ai a-fe® atta1 ^aai ^ci 
a^c® ®f^«, a^Mr M® atsi Ht®, «aas faroaHa ® ®f®*> ^ ®ai afa® 

•ffcil 4^HCI3 HT®Jlfa®HfotatH (internal resistance) H®T® M<1® I C la 

5(1 Hai a« *sfaa h&thV ®f^ afHrta® i fai tata ^ca^ttatffc® cata" 

(Electromotive force ) H®}! HftRr af*HI 1 tflt HW Hia fail II 

CHT ®fa* ’ffaf a fat® HHH a^Hl HCI I ®r«r 5 CH 

HitafsTa^faHataaTOa^aaR® £a®rfa?Hiprfta^ia ®f®*. ^ntra 
itacia n afearc* 1 3 Ha cata ( ®f®^ faaa aa ) itfl? H®a 1^1 
MV® 1 ^ HHaaajica <iiH# fa®a cnai cat^aiata aMiTci i 

4^ cata® aah Htiai fa®^*! hi 3 Rta® ^fac®ci i ®tc®t n 
ait® ®f^a 3 Rta® fas*® atai af§c®re 1 a*tM & cata® Hal 
ntii a^ai nt® *• a^na ®ia 3 Rf^r® afar® atc®c® 1 

®«^1 HS^Haa ®facaa CH, ®CT>^® ®f®<s C®tH ( buttery ) a^C® ®f®< 5 , 

^vifoa ®ta*i \t faf®* ar?a anna a*"*Ha; ^a? ch ®aa «it|p( H®a atar 

faafHF®®Hiaa, ®Rl®f®C®a afaHa®H 5 a®tH®CHI f®I (Wolla¬ 
ston) ifltai 9 ! Hf»TH 1 RcVf I 4 HT* f®f^ OTf»T CH 

*tt®^ *ttai wat ®f®«. ^vrrfa® ^ ^1, *ra® •itaiioRr 
^p?nr ®f^^ ^*rrftr® 5 itc ? K i atHtaMf fanrt 

CSHM^T , Ptir*l I ^rfa It*rfVi (Sir Hmuphery Duvey) ^ s(C®a ’TH*^ 

iif®fi RM®*t *ffhn Hat's ^c®a ataM vaif^*m *rarc i 
cHatV^c® «tfe®-fHHa*i *itl® ^rfa ^ hr »w ®ta- 

®c«^® ®f^^ c^tn atai fafSrfc ®faai ch'csr i Ha HnfV, c®f® 

4$ 'StfflftTi ^«f® H<R ®faai «®fR» Hal fafafe a»a®s ^a? 

attpa Han* ^ faf«a ataHa aafcvf afaa® a^fa^® *v*q ^ctr i ch aar 
a^p<Hfaf®a catw* htM* rfaa® at«r ®tafa hh ®Wa^ta 
^U®eter) hh ^»r 1 f®fa *tca Rta« hot calfV 5 ® aat< fa^ri arfaai 



^VJ *4 : 

i ^ffR f«fc »tvt *f%c*R 

. <*, fort *rtm Wc^i *ifl® «ifacPH ufafm a *rc® c*rtf^ 
*nrttf < 2 fs® tI^to ®tttMc^ ®f^«. TOtt^t faftfl w fvn <tf? 

<RC*rfi>® C*ftC*r (motive pole) *lfafC«R *ffa#® C*ltw ( positive pole) 

Jtfsp® tI*i Tfc 5 ? i 4t ^z^t^ cw ^fa® Tlc*r c^f® ^▼r?r 
^fac® *rrfac®R c*r, ®fajc® 4% «rfa ^ srtTOfrr ®«t7T2TOtre fan 
. ’T^rs'i ^fro i fefr %z^ ^*« *ttc*re ^ ®tfirc* 4^s*t 

fSrffcll f^lfC^*? “1 cannot close this notice without feeling grateful to M. 
Volta, Messrs. Nicholson and Carlyle, whose experience has placed 
such wonderful and important instrument of Analysis in my power” | 
TO f®fa *1^H' ( potash ) from TOHI T|r®$ liURtif*# 

c^'tfsr^F *pfK^ fac*R, c^ti Qzm «rffac*r £Rsf»r® 

*fC® I fssft ^3-9 *nfs TOtS^fa W **®?r fotora ^fa*( ®«IT 
^f^tTO wzw*} ■$iro* ®f®^ <?m i 

4^s*r ^fa® «rtc§: a w R^nffeRr'^*i *firc»w c*r. oww*- 
t&rm *rKf%^ nrftf ftfsfc ^tfk® >m f®f% ® < w < fft 

’ftl^pi *if®® csFHTO fasten ^fwc^r^ ct orz *r c^r 

^ *<rfftTO wif?® tI*t ^11 ^Thr *tf«®‘ 5 M *f*rc»RW, 
<2TJRT , *R®t 9 m 4^1 ®f^ C3TO<T ^rsfcrl c^t*r fof ^tk® 

ntow srrt i f®f=t ®wtf* ^r-r ^t^f5 ®fe^ c^m Wi «rw '8ro*r 
^fifR <p!%c*r ; ti)^? i*}^ ^rar fafafa® Oc^, f®f*r ctffarfa w& 
^fljfirJsCT* $f5R ?pf*Tt«R ; >Rti? ■®t?t^' T®lT-f^F ^:f<fj- >f**f} tf*tRtf"’ 

®t*. ’ttfwM fro* *Ff%ro c^TOsr c TO 

^pRC'^H i ®f®^> 1 ®rlT|'C® f®f^ '^tt? ^®Ct>®*( T^91 *1^?- 
tsw, 'srW® Tic® ^ tIt) artofl T®^f ^t 5 !^ ^Ff?m f®f^ 

^f^rf?r tIc® ftc^ flc^ ®f%n c^tc^ i ®f® <! > crfws *vT®t^ 

^rfrs^ crf*t ^firc 5 !*! *ri i f*fa ^rfii R^c^ tl5^ t c?r ( f ^c^r *rf^ i 

^fif^ <i)^? ®f®*> Ttm 1"^fc®5 ®t?l 

<ftl ypwfg ?pf^c® ntf^^tf^R ®TfN W »fs ’SfC^ ^5^ ®tCT ^®^ 

i |C*rf®CT> J R7‘ 5 f { electromagnetis«t ) ^*Q?Tf9 R®H 

T^tfl •tf^F*r 1 ^ 3P *^ 5 ) 

3lwfc®t^ c*r i 



. (TOtftwi to) 

*TO TO ®f*r® TO®*®i®r® to 'TO®® ®froi «Wfi^ *^*1 ftitcs, «w 
®#TO .TO toc®® TO-®t®tc®® swtroi ®r* TO*rft® ® ! l®ttw, ®®tf*t 
#K-®ro®® apTOTO toe® tor fTO TO^ ® ^TOTO® w 
TO ; ®c® fawffroFTOTO *® TOfct TO§t® ^rc^iTOr to fe®yp sftstci i 
oq«f5^Q c® TO® f®®W® 4t®t?®1 ®rf*C® ®TO, ®1 C® TO® f®TO ®fTO T$C®, (TO 
TO® fTOM, ®®®1 C® fw»[ ®®C® W»K®J.«*t®l® 

®fa TOffafc surfeit, ®vtow TO®*m® ®®j® ® 

^«T I ®tTO TO ®E®® TOt^tt®®*^®® 4 fTOW *rf*fc® ®t®T® f®ft TO ; 

®e® aRfwtwr® ®*tf®®ttr ®f®®®®tfroi »r«®T®, TOW c® tovto®j® 
®f®TO TO TOITO TO®rre®, ®®f® ®TO TOf^r® TOrc TOto i f®® 

®®TO #ftc®® «it®®-fTO® TO® toc®® f®-fMbi® TO ®r»fri 

to ®tron TO-toc® ®®^®c®® TO® tow tot® fronwroF to®c$® 
®t®*i fTO® ®f®c® ntfir i c® ®T®*i TO f®sl ®w, c®®® 4® 

TOc® to® ®tc®® fevif®, jw 4ft®® T5^TO<®-®®TO 4tf®® «rrf®c® 
^®c®t*it TO®t® to®i i c®tc® c® toto ®4®t® sttfa-wTO cTOc® 
TOc®c^, ®w c®t® c®t® fro® ®i TOw® »»f®f»[® fawn TOl «r$® TO®tc*, 

®m®i ®tto ®tf®*t® ®f®®t® c&fei ®foc® *nf® i 

f® ®t®wt® ®® f®®#rot* ®fro® at*® ®®t®, «tE®f to® ®^l® to 
TO® «H® TO ®TO® ®*TO, ®t®t® TOP* TO’JtTO TOtTO I f®®4®®T«f 

• c®®»r ®tar <TO ® ^fro froro®® *t.TO ®c«fc,TO®®i ®f®itci, ®r®i 
®c®, ®t®4ft frorfTO <rot®^N®i ®*tf®TOj i «?rf®® « 2 tt®ftr 
awfwTH-TO®** *4®<& f®wtc® *rf®®i «ttf®c® TO® ®1, TO® to® 
f®»tTO *rf®®rf® TO*I *rf^®rc®, vij®? TOtCTO.f^l-^c® 4 ® *r?®^ 
■<g|fef®*t® ®r®®fci i «n4® toI® to^tj ®l»®tc® ^ TO®t attsfrol 
;TO ®1 TO ®f®®t®, c®«f»r® ®*lTOri ®f®®t® ^TO TOTff® ®f®*l *lftTO ■■% 
fir* ®fTOto-®^®®® c*fe ^fron ®TOTf®® ®f®®tc®, w <*rt®--rf® t 
®®t« to® ®fcro% «tff®® *u®^ frocro ir|Jf ®c®r toto ®faitt* i 


I 


a* 

»PFC*& *fT«re CT, *$!C3 $VT* *&C® ’ffcff 

i *R«-*t»r ^rt^m «rf^ aw* wr Ffa*i RTfwc®, «pTO-®t®r «rfo* ^ 
*t*t< ^t 5 ? «rff*rc i *rtrK *d *rfa* ?f® vst ^n, *mi ®i*tm jt*r« 
*»pm; <nrf«r *i *rfe^ fapfl ’ffireflfe tip* *rrre, ^w— 

w-’tfirFp'H-nfaFtfs, Rftarft®, ^ r® C3*R f^fr® *^c® 

<flt® f Rtgfa® *rfsre ^1 «rf*nri cm if%c® *rtf* <x, tfr*Mt«F ’tt'-ik wi? 
«rtr fsrcw =n i *ih ti tm <srf® *n ®f*m> c»Ntc* 

«ra®fl, a(t jtc* ^*fff® ^^ri *Tt*r^»iT *wi *r® Ft*r- 

®f^, ^ «rc=r wv jftftcro »r^tc’r»n 

w wft® *r*t^ «m^*i i ft wr ^ti ^rftrft 

ftwr ^w, *r^®t ®xr w*n f*ra®*rr*T ^t*m ^ "Wt $>*f 
®f^C®R f%^C®^ apC^faf® ^*T®fa er» *TtW* 

fast* <*tiT*?r s$Vi ftstc^i «rmi c^r*r 3rfr:® nrft o r, <?r*r#hr 

c*R ®rcf?r« w$ ^i 'SftRtTO wife® xtcs ntc’T ri i 

«mi nscsnw* *r?cR «rtc?m ^c*rt =n «rffVc^« ^ta- 

ft®f*r® ^*r, ^rrcsrfa ftf®* *fe*i cn^r, ^ror) sm-’f® 
w i ft** H^f3Fin-^rr®f3F<n <ri **ft«r *rf^r »ifw*-*c»ft 

<*ft vk *fe*tc®, «it% *fe*fc® <*rc* srfaw* f®«i £r«tt*?te 

I W*f ^ -rf^RT faMI 9 ^5T^ ^t® <stf®Ttrff 9 MC3^T 

ct ^tR, ^tc®r vq^? wn ^f®®, tfe® 

®tTt^ 2rtr®c^, «p^g-^t«r ®t®rt ®tor« i “ff^ «f=nipw *rf^® 

f®f® i 

c’TtWT 9 ®f^t?r *r«r i Wf®«F w fV?h:n ^Ftf^® ^?n , =rf%r®c^, 

4$ ®ro ^t^c® cfIi ®C5? i <2f^ffe® m c^, 

^rfa «r®^c®5 ®fwr®?r w*i i • 

« 

ow ’rt<rfa®i-c*rrt® m vff?s ®f$r* ¥Hr*i i 

ai Hc^ra fF®c’itft®-^w>f 3 rtti»pr ^r 

<4% «ffw® «if® »r®i ®f»w «rtfwr«, firw® 9 tf 3 n:’itft®- , T?®tc?nr w 

^fTal Ife® c*fa ct, Pr^hwt® f^ w r »pr® ^ ^ 

Tfttc* W ^f®nrj ^51 t^9tc®*r, «n^n?t G*fo ®f^«i ®t?rrc® fh®-aNi ^f, 
*fe ®tf%i, wfe ®t®*i W®&w <£ff® sr gfn 

^ i W f ^#H<rw® 4f»nn dfci ^nrr®, “«r 



i 


( V* >mj 1 I 


J&b"' 


«rft-^f% $®3 3t% stzv ^T 5 3^*U5 ” c*rfc¥ 4^ ^31 <?faT3 343F® 
?TC *3 I siftC33 aft, 3T3C33 =rftC33 tseftfa 5 4ft* 

^3 stff® f^Uft 3nri, ^ 3^3 i C3 3tTO3 

3T333*, 3?93 3^re 3**l4 *pi3* 3f*nrl to ^f%, ^®T3t 31^ fw 3®i 3C3 ;— 
4}^ ^tCSi 3Cfc, fa"3 C3 ifcwr C3*33 nfiRfcW I ^53 4l1%3 C3 Tf^lfa? 
aft «?rr.3, 3F=r^s nmlls 3$si 3t33-«tC3 3$3fc^ i fa* 

*rtf*, ®iw«rft, <sbr§53 *r?fa 33tfaTOs •ttfa^T, 3TtC3 E 3, c3t**t$ 4t*fa 
fsai*mc e tt C3fa?:4r3 ^ffa W33 <J4 ^rrm, cwfa* ^rffa twfalTO 6 ^ 
lsfa-si «lto?t *fa7i 3t#faf3 ar*fa 33faf33c 6 i3 *fa?-^*;t3, 

¥3tC«RT 4^ 33^3 ^^5 ^%«3 3®3 "ffwr 3fe^ 3~f 4 * 5 , 

vfim **ri ^ipi 9 TOfa? facyftt&m ^iro-^rrc^, to 

£3*33 ‘<pfsi^l to 3fa3i Hi fa*H w) wr i ^fftj^rftTO 3%i «rwm 
*ro c3 *mi 3*33 35?rHrf3*tt*, ^331 ci «rf3 e t1 3i*fa3^ «rt3tc33 ^fa- 
3®, f<3*3<ir»r-*r® 5 r® C33 313*113 ^4 fanffa ; 3*ttsr§ 3l3t3*K3tt3* 
?fafa*> *tC3* C3 4^ ^faTO3 fa**ft3i 34 to, ^$T3tt® , «rf*F«frif%^ 
3$«r* fa?3 =rfa ; c^hi fi3533it?3 ^fft-^rfs* ^ftiwr ^nfsfa® i 
^Sftft TO, C3 33^ alWRfa 4131*33 ^33 4t «ff%3T$ 3)^, TO1 <$l3t3l 
*t*3^ TO 3 1 3133, 3«3 3«3^ *tf3«ft® 31 3lTO3 

^$3 33, 4**3 3R*3 31313*1 Carter TO TO C3. 3tTO3 C3t33 «T®T* 3^ 
3^11 3fatTO I fa* 3fc^5, 3t3t3**t3 43i3 313*113 3*33^ 

*ftj-*m«l *faff® 3tf3*33 31 I CW1 i^ntft #tC33 ffa®3 

«ft^1*t3-Slt^ ft3^53 3^31 3tTO3 Sf3T-*tfa5& TOT I 

^rsft’F*! *m *TfttCTI 343t3 33tf33l (anuteba) 3t33 ^3^1 3t3T C3TO 3*34- 
C?3 (unicellular) ^ ^IfC^I ^313 (TFft^ft 'SW-^TTO dRIft 

3t33tG WT 3ftT5 3tC3 31 ; ^3? 3t3F fafall 3^31 43? <3^*1 3^ ^3t3 
TOfa^ <lfa3 caslHfa 1 1 3t33 WH-S&'I 3l7^T *ftftf33 ^3 43? TOfW 

•3^3 ^^3 t33C3^ 4^ 3Tff33t3 3*^4 33^37 I 4f333»S 43^1 C3r|3-f3fa| 
aRltfr^WI (ovum) 3FC3 3TO 3tfa 3ffa C3t3 fafaf*^ 31 WltfiPB 

T&FS 3tC3f, 4^ 33^ CTO fafafl 3^31. 3fttf33 ^?C*f fas^ 3^31 3C^, 
3|f33S «Tf39 f3fa3 3^31 1 j4t ! f 3t33 fafafa® 33 I 4fT513» 3ft3- 
*Mpk ^tf*r 'O ^4$13 trot 4^3 I ^31 3^C^ 4^f3 *3fa3fl 
3K C3> ^fa faffc ^3t3 5 5l 3^T® ^t>2t 3fac^ ^3®-’33^1->3t3 



OK % ^UF I fa* <ffa«itt 

Tfafa*$ ^5*<®J* I 

*rm-^i«f, ft<^ ^i *Fs*v® ’ffain: 4ft*n <fR> 

*faf* ®tsfs 4*srfar *fa«i «, «aft *fa*i® rifaft^ <rfi-*!*® 

«dw^ fa*tffa i fa* <rrfa ^5 c^t«ff?i ^ *t*r?i 
*w* to w, ffafc*rff«t-®m ^ffar-^rm st*F®c* w/ifac® an *trfon, 
**rs nfa 'o c*rfac% yt <2*?fac* jfarnr **,—*prc *<rci 
*3rfa ffaf *TO3 ^Vlfas *STt*rfa<^t«(T ^fafaS-TOfa*?! ****fa 
*t*«l |?Tf^/VfiratflC*R, ofe KU*\ *fat fafa I *1TO| *TC% 

*fa«i vA^f^r ffiow, m *rea TTf^TOt* vtes *fairi to *fir 
<X ^ «f»ft. <f£*fcT **1 RtKT faf* I & *fa fa*5^ TOtTOtfa® I 

fa* fa^ar’Tfa-^sifasr^ a *fa w, ®T?tw <rff*r <rff*f ^Frh 
ns *r® *r® ta *r#fa* fasten i fa* ^6*r qi&, *rfsi **rf?r 
<®t*1 ’tfaajf* *farl <*re 5 Tt^rf i r ^7Mts atel *fan, TO^-to^t 
*rc* to fasc^ nfa^fa® *fasi far^tt? stF®lt® w-tot* 

*F^n *tc® *itf?rc3c* *i I T5~$faoF <Sf*-*T^ ’Tfa^H ^ftrro, 

<2tfa<3 fwwfs^ ^farrfa^r, ^ nrffafare 

(Galilei) ^t*t* *faT® <2jfaste«r ®FfC® ^5tf$* I fa* «rt fWlt93«| 

*RE*rQ, *jRr?1?c<tr3 9|>$rc* v tR^i*i ^fa® fas* «rfa. <4S* *f* 
^t<?r sF? c*fa ^rfa, 4 % *farc® *f*l *f*ft *Fst® *1 *rrc?ra, ®t*1 
w fsfar TOfa* ^*r, *01 ^*f? i *Kfs to **, *F® ^Vt 4s5*t 
fw»t *tfac^n <(<$-^*1 ^rfa»^ faTlR^?-*r«*£®tr fas^f5?rc*l fa$* 
?tc^i ' £ R' *rtRT af?- 5 !^ ^fa^ 5 ) *9t?l W'l C’FN^ 

^tfa ^c®c^ (?ferr si? 6 ! vtfi omm 

Trfa^c^an i 


ii*^ <rfa f 



ftcsRr fcfa *w tor ^gr far® i 

*T^3faS ( Oetwald ) tof <flto TO1 ftfit «Ff% 

«t«ft<- a r^^ ^ ’®Wc^nr c*r c«r *tf^sr to® *rt«r, 

c*fs *tfa^tR?r TOvift wmtc Hum *tfipra M i »rcwi ^npitctt, 
csrhT-^F'n^, to£3f* R^ar-R^ sraf»r® rss^r, 4*r fa retewtwrtr Rfflw 
gpHMfa toR-Htcanr R^br tot ,B #nii *rc^i 

£tt%s «w-«fcro* RkR?r ^®T8 sr^r i <x Rtf-^RT* *rftm 
«sr«i Tflr, a w*r *ttRR*fa cr Rtro«r#ttRR ^fc-RtRR *fir, cr cr Wf 
fsrffci «rNfc»r? nffa frorfa® R*fa ^ RtRtra Rtftrenr sRT-*wbr— 
rr rrirr-rtcsr Rfas rrrm 

a Rfaaft-Rre rirri R^tfa® Rfarifa. ^n ^^tr* rt^r fswt fRfa* 
i TOr-r^rr srfa Kjpm faFtfcs fa fRfa* Rffa srSfartR 
torfaR, fa* tor -r^Rr r#kw crr R*frr*, RtRRl—TOTonr faRn? 
RfaR 'RRff-^fattRR to crr>r toft*,4R? TOrr Rfim cRRtnfto 

tors?, *w\ oTO rftr ri crhr r>err crRr rIrtcr fR*rc#5 rr Rft i Rftr- 
crNcRj «r» ri ^RC'TOR *p*r, *Rfft to-Rrr^r RRjfcRtR TO 
wtRtiRfR fRR*rite TORfaR-fRfasr’ TOfr^> faro R’tft-RS* cr*rr fRfa*- 

- TOT-’Rf® CTOtRR-^jf >8 RfRfa® ^ItR $RttRR ^Rtw4pr Rt^nn to rr i 

fa* r*to RTfRFR ffafc «n:^pF RR#t ®t*rtonfa-RtTO fajtfw 

irf»nn <tf®bRK— crTOr ^tcTO * Tor ^r Wcrcr ®«fTOR 
RHRJtto^ <*ffe ®TTO fas^flfaR fro TOtfa®to® 

to* i ?ttfafa«r R#$-fRRR r tor fa*fc «t^f% Rw^rfa® * TOwto ( 

**r-*r Rffa •s^to tor, fa* ^hri tor 

^ton ®ticrr ci, ct Rf«Rt TO^^tr«rf?r*Fi >r®j-«prr® 

^ ftoR i c®w?r ^tor 

"Rt^Ffejn” 3fw, ^f-^p®, ^tfRRl-Rt’rt? «mir<?r wli'ftoRv, f%w 
■j&m irr?rftifTO3 r^cr towr Rer-^*f? <wr vtftttr t ■ 

*^to ^rtRlir «n^«fR ntorfroar f*r^ ctiR tolR* 

- «itf:*Rfaw[ RRCtof Rar i R1^W5 



ww-mwt * 

wro c^rtfeflftr cw war *r^r *rf% &?9 wsr-stft* •Wrrt tot 
• f% TOT ^ W*I-*!f* CTO C*flTC* f^W, TOtSt faTO TO^fW, 
'TO f®rffa ’*%!, *$r® TOw to» ata W^lt 

4Mpii ctor, e*ft**t wKTOtfo *sro cm t fto&9\ *n 
tfftfafw, <iTfc<?r TOtt? *rfofif«c * TOtonr Rt¥*«i-ftTOi wi 

R^rajm f%ffcfc crore i rto 

cwtfwrivi *«f? TOrcrfiT war TO <?ns*t ftfw wtcwr «tf*ar* 

TOR, C*fe * 9 ( TfTOWQ TO,*^F, ^F, TOR (ion ) TOfl 

( electrones ) ^F, ’lifted CR-*rf*«rfe* W-«fc«l TO»T 

TO i fafaw wfsfa TOtsfr <2ttjdfr 'Q 'slsttro frofro 5 R$-ws 

*tfo® i TOfafcr <rTOr®ft ^ c* <* TO^ir *roN TO*flh* 

*&C5 TOr, <?r$ 3 rw TO*#w« TOTO ^tm «?t^nr <2trsr* TOtr, 
•srrro* Rfo TO»*<sfcTO% foror fro sro i 

TOrai TOr’iTO TOf^rs i <srfe to >* to TOc^l 
^firat «Mfa I Tf£3 Ul.^TOt, 5t*t, Tf5;N«^T TOt-^TO TOTO v*R* TOr 
fr® toN^to jjtto *rt Rtfwr TOrtm to, tow are* toto ^*re 

TOTTO *TO ^51 <rw i TO-wtt RW-TOtTOto totof, ^roi are? 

■rfv*w ctctw* ’iTO'si tot, TOttcro Tot-TO faettfa'® 

^fiPRl TO TOTfC** RfTO 3TOl WW TO ^TStWl TO Rl I TOW* 

TO-fwrc*r* ?is-TO TO TOsTOTO <rfinii c»rtc^ to- 

m TOjttTOTO ^ws RtTO 's csfcl TO*l » tfP i w^ , fw 
TOR tohrt Rtf^tfTO* *tctf <r csfctt cro w i 

Rt?fw ?»rl^R- ,, ttar *Nfe »it® w *Pr «ti- 

<»nr »ifw ^ti:wc»nr f% wf# ^fir^hr csfcfo ^rf?r oettircTOr 

*t*T I TOf «7tTO ( RJims^y ) ^C*H CT, Tf^>r®»r nTOT 

utro^ «mr«tf?r ^ 5 ? ntflMIto frori ^prm-nta aw? wr-j%rmr 
^f^tPT? «W9 R«rm i ^rivww ^fronr ’iro^ 
9 ^qbb^ fc*f»-»rt'e 1 (tfwi ^ >*«*\ ^fri ^pnrrr ^w-’rWt^x 

^5t*w ^finrl ^ c#M«3 

^ «r t c« il ra i TO ^c« -nttff I 

- to ^nRc«r, irrtw ( Ralegh) < 4 ^ TOftr yft ft fw *rftwf 

OfWL^tTO TOt^Ff?r 



Vo* 


ft Wft I ( «« I 


^"sre ^t-^j-«R^ f ^«n wwj 

i *f& TMrfto w®* ftirct ( »'i.>i.) ft* «r?ftfc- 

ft® Wffg fc m ( Aurora lion alis ) ^ftTOl faftfc ^9tCl I *3® 

ft* «rrftrc, *«m *n *$#®* 

<?rfa-*flftt?i vt* «rft q?r$ «itc*rr® eftt* Tftrei ®ft*. *rft*tft® 
*$$ “f5nR«-*tpr« w ft* *e*fr '®rft»rt^ «ftf* wm \ 

*rft *r*ft*i csfe , **ftft*t 7 t® “os®*} *rrhr TB rfft*f* *1 ®ftc®*, ®tel 
*r$c*r ^rftrsr **wrt #ft* ft ®*ft* ^1 j *rfa ?PTftR- 
ntra* *rft* w(% *ft* ‘Ftc^T fcvirt $f% *tt^Tfi^. <rftr® ft*ror* Tar^tt® 
3g$ arc*r ftw ftre «5tfts *t*i *r®«for‘& 

*rfa®F c^t&srfft-Wtf-ftWFra ’srft* fafa** ®fac® *r*n . ^?rtci I 
WR+ t ■sftt* ^¥fft®i, wt*ft : t®Ttftt® ^te? ^T*i 

cm feii® aripfto® *n ftr® *t*h t$c®^, ®t*t* 

*fl3Rtar ®t**l ^prftsr-rtras ^sfc> i tft’rrsfa® ’tft®^ c*t* *1*ti 

( 2ff® ®T**I 3^t® *®lf%5rf«l ( Carbon dioxide ) 

fcvrt m, ®fti* ^fat?*n ®ftn Prc®c*sr i < 5fnpp ftftfat® -nx^ ^rf^Tt’F 
«rrftc»T, <?r$ *tttc*r *t*i ft’i?-*^ '*«<:**£ c»i *itos 

ct ftw faf*** ^ftratnpr, ®t?t* ^Tartar ^s >ito 

«T*W® *tftsfa I 


fa^rwa ^-<tTcs?t* ftfl-ftntarc® 

( Drown ) ^Q %R?t ( Mrs. Rieliards ) «fC®I?T * 

flf®*® W®'l * *f#*Fl ^ftc® ^Tf^lg *Ft?R ' «TC^ OT W 

ftT^*!-^?! v2rt«r-*^tts5 <P%1 ^ft2t^ ^ftrrci^, <5t$ ^rt«f *Raf 

Bf^rr^r ^RRt?ft B^r ^ «f» «i^t*r ^nr ms *tPfarfi 

i w»r ^trf^r *t*i «rrc?rre^ 

^ftrtftc«H, w orf^ ^rftrs ■^itftrffti^R <?r, ^SW®1 

• i 

CT, fet^PCs^E ^c?nf ’®rfaF 3 TC s t^r ^tsr*! c^t*^ c^tc^ir '*( > il < ?- 
fitspsi, Ttt^ 'ssusv* «it3Rm c^?® c^rfir^r wii 

i ^rfBf wt?R-"ftc^ «rftw®i -TOft ft^ w»r ^mfsr ^ 

W«r, tji, ftrfsar « ^c-rt <sr^t«r f*m-»nr W< ft»c*f 

gg^r v?n ^ft®, ®ftl c»itr^ ^ftr^'e ap(ftc® *rtf«c®c* i *rt^0Rr 

ftfft, ^r{wr?r ^ ^f?n ■« ^rarr® pRft 5 ^ ^ftrta 





^rnri stsl c^ j rf<TO-w *$sri 

. ^tSstcs, ^tscfa ^wfoi toi ^pto-to i 

£ t rf*R s started =rc»ci *tt$r ^RhR-it$ «rfw 

i '®rRttR3 <wr *n fawr to^*! flRftfro 
^^i-’T^c^rfc’t to spfr *rR #3^ srffa ^tfroi ^farec3 i 
^ sc-gs twi i «rtw «ra% o$ft\ C*F$\ *\*p{ 

^Stt 5 ! *lt@R sfas y\wq I ^t<rr*f <2Tffo frsrffaff ^Tfwcr 

sttflrfro-TO* ^thF towc^ >tr ?$zsm i to*^ 
vnn v*m$ fwR-Tt*R ^Rrai, <?\$ ‘*iw ^rfa-stoittn wto fw f*rc 
fcvrrfroi "tfv ff% ^f%*n i 'arfortwR ^-trtwr^ sRftfrow 

frofa* ^«rmtw srRrfw *iR fcvrtw ^flrfi cro* <r to TOjti-»rf<H 
^frocw. TOf*fcfa ^r^rc^tr tow TO^tferoi ^RR tokto 

i - 

pfare ’ftfirwro faw ^f$n ^Rfwt fesrRR fro i 

fcf%nrcr»[TO*twi3 WKRRT^Rt (■•iii«*« , on) *4*rR i ^f%cw3 "rfhr *$* 
m> ^ *rrcw «rc?rf«Rto, ^tsR «if® *K*tt *rtw to^3t ^i 
^R-cw *$c® c2ft^ toi 3t$; topR 1 *to wroi it 

to fefas (Chilli) c*rhrRrR-*rf=ra *^rrfTO ■ it ^rRs^ ^thr 

to *$%$ cro* fa#<r ^(%?n «tfai, «!?« tow *ro c*r fa 

*1 irtw's TOfatfw fa*r T5tn *Ttc^ tow *tTfar ^ i 

fro to *t?fai 3tai ^RTfas c*r, *rR fa*r toot Rc<rr$ it cron- 

ertCT3 *fa f^fSC-R *t«1 TO ^31tt$ TOP-3fWT SfcfafiT *ffa*1 

fattfro i , ®rf®? ifk sBWfro* ^fwi 

«rtf^c^ ^®, ike* to fw ’fc^ wt^tJ-TO: *ff5r^? 

W-^^TI ^313 ?R I faf aT'Tt^rT’M ^»lfW oq^ 

*kz* w ^^«tf *^c*rci »iwt 
ct, v2ff^5 ^t(^5 Tfr^'s^ c*rf3twt^5|3 st*t »>.. ^ c>rf^i- 

®rtc»Rr , ®r 3 fN-®t'Otc<nr ^rt^rs^ ^®3j^ <sf^i ^fir^rtsr w& 

■cell ^f%c^ 8Ttf%c9R, w £W*ftre ^f?nn fB^r-'^*a-'5t'»tnr?r Ws 
•to ^»l%r® tot frowtfit» ikes ^ i 

-- iiM ^S ^FTtesfo*! ( Cavendish )WfsT C’Tf’Tf^ ( Royal Society )• 

wfW^F ^t<fR *OT# <Rtf%^ oefTOT *tfc ▼flew I 

.apis* f^cw c^ ^rf5»TO cnRtwR 



>«8 ftfeTO I 

fcvitto to i TOts* >•• TO at®f*r (Btadiyf 

w TOw (Lovejoy ) towi.(N» gn») wn-rentrar TOfwrniW 
n Off^rc^l^ CT, <£tfa fSrfafca**,*** topfTOTO( Arcs) iflTOr 

« fofcllto W1 *ttc® <TO, W <4t fcnftt TO Wtto fiTO W TO 

nMte ro to i •nrsttj stcro* TO»nt» nfwn (Birktand 

« ^fetfror TO ntrc^ (&»«)) tot* 9 ! fato artofir TO1 TOefrJ> ^*itw 
TOrc *rtftc*Ri to ^tw nfttfcj* frto TO* TO^tovTO* 
nTO *to to stn mrotten TO^8 *enre fato 
TOstcs, ^fR fTOre nttcfcj? fnwtto fizn, *fWhr TO* wit* w <*t 
*TO srero^to 9 i?ft^ ** ntTOtonwa fcrerojf fTOr *toi to 

tffTOntffCT, TOf*TOl*tfl faTOl <StTO 2flt* (Frank; »TfI TOe»TC 

ct, sTTfofef^t *te*itm nro ^JtTOro crotwtcn it *fit*r, 

I 

TOTO*. fTOfe ntffl WtTOTO TOTOt*. (• Calcium Cyanamide) 

to*p 4* *tTO fc**re n* i ctntv «rTO TO! <*rero 

TOc*T, tsl fTOfc ntfl SJTcnttol ( Ammonia ) <4R F| nftc* ( Carbonate 
of lime ) TO*!* I *FlTO 3Ffa *f3T3 ? T*FT ^faenn Cf, *llt*U* 

n\%s m nrftcs fato retoi ton, *r® to to wto fofafc nfcn to i 
jit fjtrtffan* crotTO nOT nflhr ijhr *v <srei *tot 

ntcrei *rtTOTO n*t*TOt retot* reTOI* refa to toj 1 p 

tiftS TOl dft n’tofC^t TOTOs ^ I 

sron-TO w to 9 ! ’retro TOero, TOi «tto®r 
TOtot retire tomtit® stc® n* 1 Ji^vste nrc** <TO totcn 
*TOn-TO TOfrTOr 1 TO rosn nent cntc*TO ^ TOTO fato 
^TOfena ^nfa TO ntf* TO to TO« TOtT^ TO4t 

^TO*f ^tol ttCTRT ^JTO TO TOT ^tcTO 1 TOhlto’Mt 
fato to» tto "rfv ^ 9 itto *Tfc?r, TOl 
TOTO 1 !* c^c^ ’re^* «rto «raro TOt« Wtk ^totci*r, 
ji^? Af y te^'^t »rec^5 ceta ^’tc^re wen tore TO ’toPli reto to- 
nrentTO i 




(, Kirotijotf ) <rtc^ ctwfar cn*.c®tw( c*iueo«e) nf*r* 

*tfR[ ®ft1 ®C3R I C*ft RffaftOT Wl ^Tfw 

nfcnft®!4«^ov*v feR»rf?fta?i 
, in ff8c® ntntcinr nfirw* nftafa nft® wtrcn* <fsnn nft m i 
nm ’latvetc* ncani nft® wfoensr f? ns® i n®n < rf?Rtc e i ®HR 
w® <*rar f® f® nt* tfcstwn *i f 'a <7ft<7ft nrn fa sr®tcn'sr*® 
®fte® *«, ®fsi w®m stnfafac®* ft®i ®f%sfc® i nm- 

ntfim ®Mtn- ; ?fa s^c® £®n ®fac® n®n T§c®e®, w £®n-fln- 
®Mtn-*ft® cntntfaa n$ro% ntc® sftitci i nt'tm ntss 

c* nfa ftffc Mtn-nfafe ^n ntf^w stc®, nmrfrh jbw* sfaha wt 
*&rtf «t®®. ®f%t® *rw rtrfci; ncs, ®tftn s® <9fnt® f«n nfc 

nl ®fafli ®tst s^c® ’Ptnn .zrscss ^WR n?at? ®firai *ftc,®ci5 i 

w-wrfa snfiR-’ita njfacnc® ®tw ®t*r fa|c®3 .srf®cntf*®ft it® 
nfte® ntft® ®i i ftftni ntnfofaew fwfc fa®i nt® ®farft n^Cfa *m- 
ft® ®Rffa<f narfn ^ffa® ®fan fa»® nvt ntfon ®fa*n *fac®t®, 

M?® S^t® 'sfa® jyfn® ( oleic acid ), nfaR, TO ntSftnfa fc®*T, 
®tC®tfa*fa ®n«l * ( salts ) t®Tffa £f®® ®ffft® n®n I 

(3R1!) 


nr ^m-iwi I 

nRn-wte®* «f*R s^c® *tfr® n®cnt «r® ®t®tc®* fcn® 
csiNg ft wmf® ®ffne®t®n i nra ncs to cntt® ®®ar- 

nftw ntsjl-fttRRa®® Wic^i nfim ®rfne®e®n, fa® «tt# l N *Rtfs- 
ncMr c&fci fa®n c^yfft® <rf*rci, nf® *rt7®4 mc®c®s sfirtl.»A cs, ®®eanr 
TOn nft i n^i-^tc5?r ®m *wjf i f® c®tn 

ftrora m*k< 5CT^ ?n=ri ®ftc® ^tcn *rt*Rrt n®canr ^c?r^ ®finri ntf® i f®f 
ot ft^w tn nRre ^wren ^® ®fn nwar 

gyft gg n fo r i ntew, ®tcrcw? n?<m m*t«ij ?c* i A«wtnr ^ nwr m f®n tosw 
mnentwmill Untm«r®r® #h nttnm-fnfti, 


>* 






from i 


(w ^ «ai ) 


, =ro?wfa tsr 5 ! f»a^ $ ^ %i ^tar w^-c^tnr <srfa 

*I?[3 W*T^ ^Tf^TO ^ffr® 3Tt^| ?TO I ^fhf'l-^TS (Telescopes) ^5 ^Tfa* 

cerjtfsfW 4 ifo®M c i ^w«r-w*T ^more faaph ’I'farai 

^tf^rr^C^R I ^®b-o Sfs ^JC^f T>ft^1 STff^ ( Tycho Brahe ) (X ^F^-frar 
<2t3"® r ®Mc^ ^31 toti ^°<t ft> I w^ft^*i-^rar *£<6^ 

*c*r* *& ^ M,*t i fa* *t?G warcfai to<i ^ i 

*n'f *rar o?Jff5f* / «tc* $■$>:*, arc* •r^c^nr *?*rn ffa 
i refal ’nrfafas (Galileo ) c* ssffa*-** tor, 

RC’l'Tl ?frf>t <11 *t^* , ^ 9 Tfal ( Opera Glass or Binoccular) f 
TOfa-^tq RTfa*^ TO<J 9^ ^tl ^® ^l*«r%-TOft 

to i TO1 warf^ wg-aiffe ^RR-c’tT^r *ar *L i 4 % 

>TO V', 8 " q^ar i to 

fSfhH-TOtf ^srf® «rff»r«T, WC3R TOTt^ ffa *ffeC5 
witf^rar i am®! *«ti *rt^® *ro c*, ■•wto toti i f%^ 
*to*i *rF^c« *-«t*ta smaig toti rtot to i 

«TOfip*fa fa^Tf® fapF-^ffoM-aW ( Lick Telescope) TOTfC^ 
^0^00,00,000 Tpt r.<T?t^l spsfai ^ ^an 9 TO i ^ *T¥C 3 f<f w^^- 
vsfcf 'SIWOT ?CTO 37^1 ^gtr, ai*? ^*RlH T^T 

agjff I ^tTO "^ffat 4 ! ( Year Ices Reflector ) fa*| «?P5' 

C?ftBf (Lord Rossc’s Reflector ) 3 ( Reflector at Melbourne ) 

^tal-aw- > rewtc*t TO^i TO^ta «tfa*TO q^or $ 

^ari TO* I 

c*Jtf®f#r s t < l >ito *ito *pns wiai* Tfa-fwn ^fwi 

fsaj <^rx5 ^Fwl 1 ’PTO src<fj 1%TO^nT*r ( Heppar- 

chus) ^fws fcjfe v i^t^ i ^51 «ltai ><i « ^ «is arfb« 

t 

^arffe^r i a, ^ «war «rNTO 

^1 *|f^ ^C«T/F®f^T ^ fbc^l-^Tf^I^Pl > l^ i n 5 l ^C5R I 

f^ar <?rtfTO ^<^f%-^^‘5t s l ^ ^pts ^carar ^ ^ c^R- 

^ ^arif^RI 'SRtro f^^^rfai fsft f®ar. 

sftpsTsr 5T^*f ^caR i #tTO f^ar ^ fr$*r tVr, ^®RI ^KTO 

1 ^StTO TO^ »lf«N5, ‘'TOTr^ (Almagest) STfW '2ff^ 3Rfar 3®fa®1' 
%X ?[fir ( Ptolemy ) ^ f53r-^tf%^tf TOt» -I 



fM$ '®rt44t <£tf{fft®4 4tf44i i frc*rf44 444 4^c® 
w** *r® 4^44 ^^Rtc-nl cwrtf®f^rf?r ef 4 T 4®4 .si* 4f*rci f 4 C 4 fi 5 ® 
4^tl ^rtfac®!^ i w*ft *s 4f49 c*Hta ^ *sf** 44*ft 

^54 j^ar-ferar 4*44 4^44 i tow ®r^4 »tc«r c*fa ^*rt4 c4?t ^ 
c* 4*re 4*par w*N 4sf44t%*R, ®f4t4^ foar Rfo® 4?f44tfs;t*R i ^rf* 
c^rc^ 4t44fa4 4444 /r? *tf4® f$4 i f®f4 foRf4-4*f4® fccai* 4f4® 

f*w 'srfa® frar ^*ri 4^441 to ^foc®rc C4, f*rf4® fcc4 # 4 4c«rr 
<7P4«t * i ft =r*pa[ 4444 ^ 4ft® ^rfac*) 4S4C*rf®4 4^41 tlw, 44? 

^f*fl «rfi?ft 4441:4^4 44 41 i *tj?^ ^ Tt4ft^ ct, ^*ir* 
fcftc44 atft 44*ft 4^4-4141® 4 ^rs® 4^44 i 4ra *414437 
03rTtf®f#W 44t4f® C4f4 ( IIalley ) 4l4f&C44 nf%f*f^ TO ^ 44^1 

TOS-'stftrc'l 4?4^F 4*t44 i ®T4t4 ®tf44>t'^ 4**P4 *ff<f4k 
4s 41, c^^r iffa«im ** i fsf«r ^‘n %i w? ^ifippt^ v ff“^rt^*r 
C4F441 *44 <**! C4 C4 44*4 *1*4 4FW4, ®T4tt 4^ nfafatfc 

C4tf«r® 4^tf%* i 

' 5 fg4t®4 4*v4-®Tf*i45T4 **®t4 4tf i C4R41 4^4f/R 4t44faw4 

4?4Tfa *fa *rft9tci 44? «str®T^ *®* 4* 5 a[-fa4-‘ ! 3^4r 4*fa® 

4^9f:® i '®rt®f ^t*r 4* r 4-®tf*f4n 43t4 *ifa3* 'Q f4*'*r 4^10$ C4, 4^ 44^ 
4*^314 '®T4*t4i:4 5 ' 3£4*T4 *f?m 4 , *4, $$, ^*1-514, 34t4^ tf^f® Rftfs wfw 

<ftf*r 4tf*r CBfJtP®^ Wt'fa *R ®4® 4*f*f, «T«fTf® W, '"ffiT^^'T ^t^f ^®Ttf^ 

f^^’f ^<n ^rftc® ♦ttw i Tf^pife ^r® a srvar- 

^faT^I ^fy® sr^Jltc^, ®t^ft ’itfM ^C*rrfV® I 
^c® <r tfrttfH® ®irfc® ^^Trfjnt 5 ! *rWRj <r 

>r^ sr^ar tpr, ^ ®rf® fwRfpi f^ c li® i 4t 

f®ar-^w-^5rc^ ‘‘jfVftg ®t4^ irfsRf 5 ^^ ^f%® f®ar-^^F ^c® ^rf^Kr 
^Cf® ^!%l, ®p$t c l (RC*f?T 4^ ^Rf54^* stfa ^T 5 ? I 4^^tC5f 

vfc ^ i,.»,<r«o 4 <p^psp wcaR ^ Pr|% «if%® 44? ®fwc® C4 

w ^rvar 4t4-f®4 ^rs® ?rtc4, ®t4t4 4f4® ^^ri 4Ff%zRT, ^car^r ^1 r 4f4- 
4^4 41 'SR? 41 f%| *4f44^4 4|C4 ®^44^t5 ^f® ®4l W 4t%T® 

*ft4l 4f^C4 I C4 ^4tC4 4^ 4W •T’Par 4t4l®ar <£f^® ^PpTC® 4?f, ®t4l ’Sr®t4 
* 9 tf4«r4-4f4T I sppar^ 4^414 «rf?raj 4 J f4C® 44 I ^PffhT 

'■ y(i l ^ R4 Tf€4|^ 'Q yff44l4 ^5ft 4^414^ W\V*\ C4R 44 44aj 






®®fcl toTO® ** ®t*i faTO® TOe® 4* l fc t®f*fc,{ Transit) TO1 

0 m 

art *pt® f^rfs® ?r^9i i ®tTOi®J 4t *m TO1 TO ®l to**-*^* 
K®C®Tf C3*t1 TO3R $ 34 I* TO fof®4 ®TO *®TO to® *HjCWl 
TOrci. cto 4 ® faTOt® ®T3tor* ®?rTOf ^rTO f3®1® ®fltol 
TO-f 5J& ®®-®R®tci TO® TOr® m i feTO® i®H?l«i toi®TC® TO® 

TOrc®®Tt«t4 ( A rgelamler) TOfa ®3®tf%TO* ®3tfl®fo «i^® 

^raivvo^ ®3^ ^cto TO fwii to® i 

^®4-c®t®®tt^ 4 ® war $ to®, sum f® waW-f^-arTO TOi 
*. f®fat fawtos-f® j® 4® war «lti ®4® ®f*nr$ TO-fi** 
fsrro 'TO® Tt^rrc^ i tow r!Whr ®t®* TO®®®^* 4TOTO ^®4 cw 
3tc® TO 0 ! C4® wwnft «ii® fTOfc jpr^ TO-fsar ^fa® 3$TO i 

®®a> 44 ® wwra TO-fatfr 4 ! f®^® ®i 3TO® 4?n:®$ 41 ®ra>t® ipr afc 
41 ^®to ®i war W® ait 44® war f^ar ®TO®t4 ®®tTO4 TO^ 5 TO1 
TO i ■>***. T° ®£® ^®4T"n 'switch TO-TOnr ^c® ®4®tTO TO® 
< 2 tTO *prc®^s 'TOTO-fcar m°\ ®tt® TO®®*! TO®4 TOtt* war to- 
fsor «r*® <2t«tt*ft wi ®t4® i TOftri cTOs® TOc»re or, ^cTO-fcarc*!* 
Cltc^ (Pliutu^rupliiti L’lale) C®4® ?4C®f4 fsart TO® 3^TO® ®t3l TO, 
TO® TO ®Vi 'TOTO-fTOfc wear* fpare TO® fTOtt® i ofarc® 
®®®t4j *ctTO TO4t TO wcaroTOTO-fear -st3®l ®fsTO «rar or® 

4fef® TO® 34 I TO VHrl 4? ®C® TOtf44 4TO ^C® TO&t<StJtf®^ TO 
froi ai^pfg war frar sr®tf*r® to1 *\U cs }®«f^rar ^ TOtir 5 R 5 rfRf’T«l TO*I 
cTO’Ftc^; ‘ 5 m ^tc®rf®-f5ar «r«i w ^ctg 

TO ‘^f^rr^ «Rf f®f*? f^cart ai^n ?ni ®c?r i m* 
TOTOr-fe? iirM ^ tort 5rc«rr aR«i wi i TO 

TO^ctos TO® c®rrrf^#®i «wW ^rt’ifrr <TO jvv°* Wf »p>f 
TOTCOB® TO <3 TO®^ ftTO® ®C?R I TOt® ^f®® TO-fi»ai t : 
^rc® «f®tfH® ni Wrr«n.®®frcn<?rTOf® TOf® ®tTO 

®* 4 wim ^c®9fi®i ct, TO®f®Jt®ti c® 5RFar TO-fwi TO® TO^i 
fro^> TOt®i ®t®Mft TOf*r^ ®t® TO® i wk ^®i TOt%l ®i 
« 2 jto TO®i TO®. c®TO ^®rc® 5 tort TO®*fi»r, w 

f&i* 

I ^ttcwi to f*nu®w TOs f®® i TOf toj >irir% ip ®cf TOTO 4 

*TO® «jto TOc®® c®, ®TOt® «rtt® ^vSIctrt 






w **WCT Tf*I »Pft«rt ¥f%CS CT, ^ 

* ws »n** fsfar® i ^cfa «rf wk* <ntto 

«rtw cwtfeftfo «tfa«*reH* *m n»i ^ i * >1 ®t fafa* <*on- 

W «*» «R *to %*m« “Wf^pi *if<RT?r* 

*tf% C*ft»lW % tf* »TBtf *TBt*Tfo# «Tf*R Wl ^TORI vpsft *ffotf*f*| 

fl?r ^c?r <x, *ro* ww?** ^c»n¥-i%ar mi i arrow 

Otcfa «Tfo^ >• ^*1 ^ «Wt* «tfc ’Tf^tC^T fBrar tf**l VJTI 

^c«r i **fWh *rtc»rfa-fafal ^rotore w® oivw <w ww 
sw^sr wv to 4to*i i «ns*rft »te»R ct, «rfa >fw 

Rtcntw* arwar *r?*rri art* *,••,••,••• ^ cvlfcl, uw ^*frof»nr ^tri art* 
«t**w w-f starra *ta,* »w ^rffrrfr arfntro 
*rffac«R i nfim et arfa-^fro ^ ^Ftc^fr »reff®i *^*ri 

TOfa-?** fcsr mi wft *rf»r*i 

fawfra T$»[ I CV^RI «*T jft •Tt’W affr* fcTOPlttprfCT faft'S 

^retrot* ffear mi toi ^rrf%®r i ^ vm 

<&\f\, fttCTO (Pliendet») f^? ^*1 ^f%F5 TO I 4»R 

fa vut w*-3jro ^fan ct =r®ro<l ftstfro sfortcw. ^*1 *& 

suft ofc fan* vrstt crtWT ^rffe i ^**r 

5ft^j ^fsc*^ vir *ft<3?n WtF» *rl»i i *t fsfrwm 

TOTO# ItltCTO (OUjecfc glaes)* ^ '2ffa W C»FW»r (W* 

« 

( Focal length )t f%t> I ( object ) Jfrt^gfsT ^f^l*^- 

lrt% ( Actinic Raya )J *tf?TC*nfa5 | «2t:^PF ^Wc*! «Tf5 vfj^j 

^rfhFi «rtc^F i «*)$ crr^ ’rr^twi 

*h*r«u Ffw ^ m ^ ** *n, ait 

ctt^ 3Tf£ <«m «tw «ki|^ ^cw ct, c^t ^ tokct ^ 

^ »2f«r^ ^ici^q «f*rT^»T ^ i it fecwt 

* (» Object glass—fW^FT « «tlCV 5^ ^CnS ^t^fl 

(lena) '*(<lt^t HTTO l 

t c*W»i csw.*t—^nr-nj^l ^iftenitsi ^J*ftfl fjT5l i 

$ *tffw *twt¥ ftftil *$<* *trst ftf«* ^<1 ^nrot toui ** ji^IPi 

*«t*t «PrtsT W ( 'Fhermal), f&nrfit VtcHtW &WP1 ’FCl (JunmiiMw; 
m W9*¥*n «TOT (actimq) I 






**<> fassrfr i 

ca afa ^trafa-foaf m*\ aro ca»fa*c*t ^a' ®fai 

^c*r «iTOtca asifea ascatt'* v j^m« s^aiffecar ar^tre TOa^r ®ai 
at^c® to* i sraca t «reTO ®ai ifeatfan ca, cata *a «f(T5T^ c?trfe «r*®s 
aw’ijCTOri** fac® 3tca i ra* 3R»rs $>af® asatfa® states afaai, 
TO ^®to ajaptjc*ttTO faTO arret* 5 ? ^a *n i *w* TOtrere 
TO >>• •• TOrta c?ife TOt®R *feca *fe?pt ^atfa*r i aft®?? 
CflCfefe TOS *t4fofC«Rr fcfa® •T^F 1 T3f?r atfaff® TO® *Tfare,TO*fe fetlm 

TOfafa-fa 1 * fsqfaaw faifa® *feca, ^a? 4ife aaa* smore to ***** 
TOai *to TOTO-fa*^ TC*t fa®fa® s^ca i toi*k«t ?ren 
TOJl *®r3 TO® i *jjMw fe^tc®.^,-•,••,*•• ^ carrffe aTO aatfak 
afaatt carter to TO® i r®* TOTOTOssa-cscfea ®sf®a to to 
feTO TOfl.TO'« ffa nttca afaai ^TO 5 ®t*r i a®c*t *toto ®faatfTOR 
ca, isfe fa*®.®^ « avicaa acTO TOtff *tal aftca.i fa* TO1 ®taca *T* 
TO aa aw TOt® sfeatc*, ®«ttfa *•*[< aa TO i fa* ^atca *fa 
*W *atai aTO i c®aai (7i aa® ata-afTOfcaara *ter®i s TO®ra TO® 
a*"#! *ra TO, ®mfTOc® TO sit' 5 !’ ®ai TOatc*; w ®tatcaa TO a.®a 
*®a TO-afarcaa ^*ra TOt-TO ^a? ®ai afeatc* i sfTOts ^a* 
**tTO ata-afaraaat a>t < fT® < *.*fa®Ta caffe i **a® %• *t* ^®at*f 1 - 

**flT’ra ata-afTO *Tt*t®-fTO Sfta TO* as, 4a? >b-ai *TO 

^4>a atai cafe vWTOtsr ®si a^ at* i ^n?ftw?r «o fafaf 

' • 

<*k fafSr Ffa*! ca*n *r^j* ^ ^c® ^CTO ffeaf 

anr - ! a : 'l at fa g r i »«• to refa® faar ^fa 6 ! cww ^ fafar 
fa?rTO^ ^rferoffe^r «r^«r i 

^#TOr ^ar TO-ffear TO*^ faatc^ I ®fwr® 

"35TO TO*tm , TO®Tt^r®ar ^facar, 4^? ®fwc®^ 

■c*fe ws ffear ®tfwi^ TO® 1 ^"ntfa® ait ffear-®tfa®1 

fa«rfe»r «mai^ TOfafa, ^^cani ^a, ^ttoi ca 

*W3r aife ^tc®r?r arc^rr **fa* ^n *«?*r w’iot ^ **t*TOi 

faro? ®«tr Ttca i tf®*n:«rr§ TOt^a ^f® »2rcat®f^ ®«tt 

* 

Tfecro I ^®TOt1 **ftw ca TOt *tOTt*ffear -s}?«i ws\ ^feftfa*. ®tai 
^raiTOJ ^rtaffea afar® atfac^R ca, ^f® #t*i ^rrcTOf-fafafe 

♦ 4^^catTO—atata Y^-faiT® amatta? ®aalf^s a?ata ata i 



^ sFoanrs ^ji f%<rfo$ i aj^ 

* srfa-fkar mt i ^ c?rt? nfr^i *firai cwf*K*w <r, c^-fa ^ 

wot *3fp6 <r ^tcR Rfc^rfafsaj aR«i <r<rf s^rrf^r, cut w wot 

>rw® *ifiR^ *3*1 fairtt^i 3*1 ttvs 3*tl fitftk 

*3*1 fw*, c*, wot 4^**1 «rfc^ i 4t -sff%<T faw ^ c^rfc^ 

ertfw ^ i <■& *tvifw ’tfW'l, ^j-*ffirfw ;» c*tcto* srfar i 

c*pfa cw wot *w Rt^K ’rfsrwi ^fk® 4t<i V“,*“‘ ara>aw 

*tW *M?r *VT* R'R’SR 5 ' I ara^R stfSC** gpfaSR ajt SWOT ffs?- 

* 

ftf®a®Ts ^tfiRti ^ ®t*l ^strict! tfk® ntsnt* i ^f8*rf^^ 

a)3 *TW swears ^£jf® '®Tttk WT *$ *?'i I TfC«r3* *W W3f *tf®%JT 

-jftwrhe ^fwi kki *\t ct, tn<n RmOT 4 <p 3 *tc* f^r « fw*r 1 
<IR5T f% oq^ >R^ WCaif yft *rf«rft?r «rF®?r ^*PRt?r Rf®*R ^«2OT I fa*F 
•ff^t *3re «i& *w 3 *ot fwi>®* w*ot 4 ® Rfw <R, ®t*t 
srrtc®« rTto wi ^s *r®i »rc5 1 ~w\zwt -r^Phr ■wft «nste 
*3?n *t3c®rs ^fw3 3 *tct$ j& *rm vu ^ 1 cw,¥i, 

fs^5{ ^BJTffir SK^, OT*T W3T ^ I <r3 *1W W[._ 

«jjw « fsfsrefa w«n fafw warfare n^cm »rf^® 

stfstfSPl ^^5 C<T«ft<T Vfal *rfSRT| *Fl 4^1 fpas-^npn 

^fkl *r3«itfe 1 *iw wht-^ot swot« ^ 

-r^t<i nta's rit »isr® ^n 

<r, jpm swai R^frs 1 ir^asr ^f? «it^' 

^ot, «w ^c®t ^t?f?n war-^c’P c^tw 

\3 OTPI sjrf?nrff^C9R, ai^'Q CSRi 9 ! | 

>fw wcai?^ ^rfs <rfo<rrc^. ^t fyn fa"5*\ ^ 1 

«rf%fsnr® ^ ^f?<n ^fsrc^c^ ( ^ >r^ ^tf^r^l ^ W^r 

^fh 16 ! *ff^ ^ftfspw, ; ® , s^ , «rfsRrt 

RRtw^r '3«n-^T5 fa*&*r wcar^ 1% ^t^n-n^r (tp^t srfar 

«rRt(R^ 4t *r^ *tusrt ^ Tl =W3T *|f^| ^ff 


» jr® 8 «tR «ff ■*f*c»T, «r®T^F ^tc’Ta ^ ^gg ««ft*v»t 1 ‘flv 


»• vw ^fgc»T 4 * ^ ftfaf, 4W *• vKl <8rfn 

<fl* Jpp '»tc , sf^ STR fRf=T&, ■iR fsrf^c^ 5s» VfR WR w ^tc^rg SIR cgn 





( w yp*i\ i 


Iwtsr i 

*«ri «w« 4^ 4 ^ ^ «t«rR sr® 

Ftetra jrfsrs *rfafe *&% ^i 4^ m*s F*m «rfasi «*tfe 

4^< *tt{%sr i 

<sm*r *m*rt ’tc^t ^Rftre cfw T^rffa at* ^*tete 
*rfT3Ri Ffireci i 4*R ^fafbr ®TfF*fl i *rf* w* 

sftjRsr fi& ^firatc^r ct, ^ctfnr 4^*t «rfc^ «w '“R® ip® 
grffl 4^wV Ritfas (7r)ir-«f^ <rf^rft^ i ^rwc^nr ^rRtors % 

4R l t'®®*r ^f®rai fro <br^ *£<* Rfa 4®St *r*ar Tfs[ i *rs»rfa 

rsrR ^fsrcrt%*R ct, <$£#5* %?F5 *r*F4 ^cafsr w ^c<fi* 

^ ^t^t<r <?rhr *rtsi, <7ftn "T® 
’■r® ^ f*w fa«r ®*r* »toi *tfiraroi i *4 , ®r^rR *rcfc, fo® 

4*TC flR 4^ <W'®®'*f ?fe* 4^ ®TOT$ ^ < ttt*«f 

4^ Rfa-®** *lf*Wl *Pl%£®C«t ^f%C® *tt*1 I <7Tt SW'GIR 

^c$rsr ^rf?i «rRtc*fs ^r 4t®t® f^rf^ni *rtc< ®t« 

srfwf® i 


*iftif treHbrcfe* ^t%-f^?r?r i 

( >»•.*»*» ) 

(®Rf*wr) 

®fa®t?»r f*«itw^ 4^»nr -r^rra *tflwM «rc*p*i ®fq®®s 

i >*•*->• *rfc*i fTR^r cw 5 j»tt tf® ••tWfin, ®tfi ®lt*rf®T- 
®pf *rc«rl *rfwh 5 tR ^tt^rrcFi ^tt vfan ®ftc®e 

•ifiroti jtR ’its •Rrft i *cf*ri f^m-cer^ c®®mjw ®q£«r <*fc*r«R 
awt*®^ ffo nfestF I im ®t<WF® stfftfm®* *M- 

cm&f « *Rt*R*rc«Rr 411 mn FfinrifiR, ^tcr 

^n?.. 

^pwt«r ®f%c® w=r ^ftc® 1 

% 5»5»*a» *tt*\ nz*m 4^ »rft»r ^?^7t , «rf*itw 
f %y^nfn <rf^ F?rt «•.*«, >k*t «®.^* 1 ’ftkfl ® f^pd» fwft’f frr- 



crafts i 

ffvj « cum sfcwt’fa ^wfa we** wt?n i ^cw *ra-^<rrt 
*>* 1*1 ^sn-f<r®tc*f$ w-*i?^n ^rfa* i *ut 'Sftwot >w 

*rcr-J!?*i7J ^nsre srfa i 

»•>« >tfESTC ^TC’T »1, W«f^35, Tfa®t*1 ^Z*\ *5f^»f wl 

w^stfaw \ c^ttsT *n6®aiT*iK •tTwcrct <tt^ ^ wfa ft?i i **•*» 

^s ’asrcv ■si'Q-^s ®f®t #-*ttrs ^rfav®* foe 

w^rtfa*i i Tfterwfa ^ wwt* «ieiwr wfotfasr i *w, wtfc, c?r* «rs?ffof 
■wfo W^CTO ’TCW C>TW*t 0T® ^ ?rfa I 'srsrfaT CW*T! ^rfaw ^Ttl%-‘ ! 1tC^> W1 
'srstc^ o\ w*r wfa aw ^ I 

<*ww w-ftw ^far ^tfa* sfot%r i ^f®r*f®fa 
« 

*rs effH-T-fa; sfarctcw wd> faw i wwi *t#fa wft»f-vrtr 

efarerffoi i 

^3«fbrc«^ <awfaw:*w nfiH ctsto *fKt <?ta srSftcw i 

=rft^fa sreNterr wwlw 55? «wt ^rfst^r <*it ntHi arsi wfaratcw 5 * i 
nt®^! wtvifav >«,*** few, ws, w«rfatfa ^fa*. **•>«• fcf^t 
fare wfow < 

fa^fafamM ^?^‘5T«1 atufaw favfa mv fa^fafa*trtfaififa 
«rtra*r « *re ® 5. ^*f wr* ^faren, etst wfoi fatftw \ 

ecw farcer ct fc«r wrrt ^fa?i *re w*n i 

forts f^-TOi <2tf® wro *,«•• frfan wro ^fa^tt 
®raj fefl^ cwte *^cw *rfa*»ifa wtft wrfwfcw^ i 

^tc^rrsT wc* ^?re *ifae *r?*tr¥ srfafw «rtfa*rrfa*t t 

W^l't *w 0tf*ri artcw «r ^*t *ff§- ,p tTre fa^fa =rfa*n, wjftwtwtw, 

0^55 <£h?r^ Ttc^ "f^T^ I ^ Ufa «rC»rT^ 

01^1 0RTI 0?c*t^tf ® «f«i fa*i i ^fa ^ c^rf^ 

# 

*3 ^ I 

sf<3«fC3TC^fa aj^ fa^N f^fWW f5C^tc??r ^|rl- 

^c=r ^Mi i “ c^#T M <rfaa^ «rfC3rf5T wr 5tw? ^rc5t^ 

^rtfa*r i few ^*iijy, nw:w wi«*f 

♦riPlwt w^tc^ t ecw , ®rw c^Ft^ fa^c^^t ^?te ^ < 

wjtn CTWWtiY am *w fa>we i wtew* «>cw 

ajt# ^faEW wcwcait^ GW-*tWW “^faPTf*!, 8,eb^«^*^ CTSpffwt WT 



(^ o* ) 


^8 I 

•'8»It ! Tff5 *tfr® mn ^t’t Jir C1WQW C^t^^Tt 

# ' 

I Wir** 5ffetf5 C^rf^Wl *itr® c*»m ®f5T (XFH CTt^ CT « 

^Slfs faVtC^, ^ WfeM?^ *rtT« 

dwfet wi *Ft^« fa’frM l 

^otcnfirai sfc ws ^Ttcnfan ^rutsc - !* *wr 
«rf??r $(% *rRf**r c^h 1 *Jf*nn w *w 

*rs*fipH> Y^tft ** N few t "stst* ^5^ *ttfe*i *rtc^, 

»rW* && fa^ri ^c«tt sfesrtt^ *2T»tpnr toti *ai i 

w ®r^<r >»°> *rf:«rv°* >ifc*T ^,^o« c*iw?r 

I 5.8 •fa’Mft^ ^T?r ?t<r ^f*T?F i c«?-ti ^ 

^Jso 5 > 3 'J'H^ <n Bf^ fo ^5 *SOo *[f£ 3 T 55 fc ^t?ii *tf^rfc^ I >Tf?;^T 
«*m ^.'Q wt«r w sflH w:*r \frii vp. rr*lc?i ^fcnt 5 r ^ 

Bf*<r ditOT 5ft:®?r 'Brs'fa ^rfg *rtsro ^fJRi ^Hratcs i 

*ffs *firct* tw« ^rrw&sn i 5?$^ ^ *K*m 

W TO 88 £, ifl^? (^5PC^ 5F|> Ob I 

»rt ??*fC!i *Rp Wri wcarrsr^c^ iim, ^ n»? i Wi^fe 

i*Hl C«tfTOf«! fa«tC^ ^-^tTI ^f«f5F I ^fsf pRStClJ f$r-5i?5|3l v£i^ 
^ivnr *«* *m «ra^<r, tsfs ^tsri. ^fre 5f®i =rt^ i ^Ta 

ltf^59l sit^C^RT «lfatFI &W\ *fTO ^t'fT *3, ^tWfe 
^T-^TtS ^THT^ ^1 ^ttC^F I filtW* «F?»T ^fV«f<r 

Bf®^ C5§1 5f»TCTO I oo»® y\*\ ^s ^T5 itfi 

^501 O^olr I 

5>^j081r ^ *rrfsp5 *(», w ®I^ ^5 I 

3^r.<f i 85.1 | 

T5'f^5Tt^t?T ^TW^tST *TtfT ^3^ 5pt?rTOI 

c^a?n i ^«fCTC*fe?r ^ ^fwr® ^estu 5Ffr.tr 

TZ*fo ^ 5^5 *ffir^fe ^fecro f < 2 fro 

■rcsir ^afV ^fl^l ef«fCTO • ft<rfc^ vV*w- 

5rc«i5r ^53 ^feffe -r«f ^t??W 5pf<fjt*re 

^ i 

• >rtC5ra «^ii ^Tus^r 'stfiK^r ^ m ^far ®i^i *rfjra 5 ^ ^«r 

tMitto i ^fe^, ^wft^r *»r 5f^pr oryfrfwi «^t*c 





5ift5r i 

r 

g»gi ®tstc® cg»twr ^«ugi g^gfg g* g^gi i vt^g fft- 
* t%wfarcsr vfa Tt^r ffawhr *tv eg c*rfa ^tar «rw grfge® *ttcg, isrcg^gg 
w * cg^t *t#Wl f^TTfiT afcffaR T$cg sfl I <ttWt»r|g IfaPMW 
^ Wf fwtg w ^f%«r fg®tg fggra fw ofs?;i vto; 4 g? H*i 
^St?F 3 iC*f St^Tt^C® *ltfgC«T, ^g* ajg? ^ftfaf® ^tar ^< 5 Cg^ v^Cg I 
WW *fa-’tgW|- , Vttjfsrai ftwi *tf$C®e^ I 

gg'fag. ^fif, #ti>tfa wf vtgfswg *tffan'« TOggi f^rttci i 
gfatfgga -stat^gfa ®gj ggw ^rtfg^® g^vtc* i gt^eg ^tfg® 

g^gfa g»fs*r • rgstg gtgt^g fggg «r*tfn® v^gtc^ i • 

g*-cWfa cg*tg-gfgf® cg*rg gTggtg,® ^ggtgg ffagcg gtf®g® grftr 
^fge®c^ i fsg, ^Htg, 'Q ^ff% cffc*tg cg’gcgg grfg, c<r*r*r <211® 
*r«r* ^ c^tt^tg 'SMfaft 'Q ®f 5 c'tt^Ft-ar gfa gfgg$® srtgtc^ 1 
^f® e fcg‘t> ^tl>-®$fg ,: ?, C^gg gft^tgg ^CgHtS^tCg (faHg-gffaf® djgUR 
^tfc^g gew <iit gw ®f 5 C‘ 9 ir<p'f<r ®tg ^H*i gffggfre 1 artgr ® 

cggggpfgt c<m gsttTtgegg ^af® fggtcgg #lf®g® esii 5 f%c®c^ 1 cgrgstl ggsjar 
^af® vi g^e®r, cg*fg 'Q cg«rg stag ^af® *rsffg® gtg 1 

A 

g^®s f fa '« fating ^af®g g^g *t®tcg*s =n=nf^«f ^*itg ^w«ro 

gpfgt®^ I 'bo 00 gjtCSjfgi ( Azollii ) gig<F g>ffag Stgl faf®* < 2 ttVfC*r 

C'flfar® ^tw.% 1 gorg g^g* gte*fg ts«i «rfc^ f® gi, ®tgi *fffa 1 grgft 
ostgg g*gtg g»w« 1 frflwfai stew fwg ^af® ^ate^: 1 «ttg 
vi fag^t^i §>t®r ^c®, <too v«i ^ri® ^?rfei 1 

^rie^tsi-vet ^®t?r sf^itc^ 1 ^ ® ww *it 3 f 

f^^r 1 sr^cg^ »i?<m ^ss ^tc»r« wtr=rtg «rte^ sfr ^ 1 

* 3 # wkt ^cw ^c=i® ^sr-cw ?tfa^faf?, g'tfa 3 

TOtr^ f®^f 5 > 2 fwc*r FTc??f stg v^*ri «itc® 1 c^t^t’t^cg stag 
i r % nttftc^, f®^ ^trwcsf ^-®j^ gsfii<n ffafltci; 1 
>js^» >rfc^T s'i'rft grg^tg «rf^c® grffr sf^tc^i >jtc®T c 5 !^ 

>s‘)ib' J «o. g^efi ^w t ® wag ^fg^t*! ^ g^gg 

gwi fcv ^fg^®g 1 gfvc® cgt^ g^egg g?gtl ^tf® fgg s>ir l ^i»->, 

■^-g^geg 1 

«ra gfge® cgtfc ^® ^ic^g ^ffggtg w 1 ^ g^gg 1 
^te^J get fct*i 1 c^cgg *ffggti, fa *»«r)- 



fasrft t (>***, ** wrt it 

jr«t «w 5 ?r *$s\ f^rcs1 c*ifc$* fcfvt, 

*ifirarw i ' 

*rrt*jtftw, £p?f® <rf*ra * ^fiw «wc*fa ^ 351 
•tfiroh ah ntocs 1 f%^ fspthm 'q f^ ff% *rtoc^ 1 

c^frof^i f^tc^ *f®i, iii^? wcbrt ‘tfqfa 1 

^tsr^t'ft'fc tftar 1 wrfta aprnw *tf* 5 tf»r® $ti?n (spfan 

c«f*rfo) *if* wnr ^ttr ftftnre tf«rc®c^ 1 ^rc®<r 
®*rcw ^ *R? W 1 frfatft, TT® £< ^f<Rf<r 

«C® 1 , fainted, it«t, ^ &fc?re Tf^r ▼fipmi ^M*Pfa cq*r 

®f*ic®as 1 ^s wwtrqrf**, ®w- 9 rconr csfefe, Jfa, c*rt^t^-^fn, 

®fsrl; fltcri, ajpRr-atfr, ^■rtair »w tfrefa ^tc®<r ^ qc*rfsrc<r, 
fsq%, cqtS'R cw? *?T^ ; ^fTCt* *4^s TOTKOr S\g.« fcfa, <2t^f^l 

i 

*PHS^ 335^ I ^mfCT fc*f® 3 R*r?t ?f%.nttrro 1 

fasten ^s^i m «n ®*nr w cspftap , ®rf^ 

1 w csr*rfa nftT>s >a <2tTqt® 1 

C^^Rt; **f»T ; %f*J T"fW 

>e & wf i wt fft, ^ft® ftfa® to ^ltc*nr £®«r j 

stqtocsi ®t*t«f ^qs fwtora. *rft<s?t ftf®*f® ^«,*db <*re? fo#t® ^tc®^ i 
c=rotft w qT’tfi^ftc® (qlRfa fw®n) cq c*m ^vttfir® ^ ®T?n , ®rf® 

I C?*R ^tat«f 4 *r C^t^ft ' 5 Mq qfq i mtR 

«HC^Rr ft^^s ?Ptfe f® I ?nrtTO ^ ; 

titft^ca? *ifetf? m; ^'©tc^ gc«t?r ^ 

^Pta^fsn ; ^tft’Tcsn ^t?r*!t 5 fl; r -it^ ^ 

vpt9^i ^ srt’rfaftr <nrtc<?i ^it*ift ^tc’t^prp 

^CW< cait^n I 

fasten W> <Rt^1 fajf^ C?»m 'Q ?3t<T 

{) <£t«rt^ i >tcarfroti» c^ptc^i carMtfsr 

^t?r^rt 5 rt tpwn ftf^ar® fcvrtTO ^pfii^cw, ^ cwc*m 

*m*m, *$u5uz i wrt "fiftr(*t«itn *rwi <^pft?i ^*f) 

1 c«prt^ ^pffj, f^rf*l ^ 

i ¥t*i? i St«r 

i Vt^tn w*it^ c^w*i crfte nt«rt^ ^fwi 



% 

i ws c*rte Ffcanr f»8 «fen, wi $Fitfa cpSV*^ wi 
' srtai «rtre i 

Twwtnr «rtfa?vfre *fa«rfti *r^t« *®ttt»=rt fSisfc^r fsfa ^ f^rr*rc^r?r 
l *CV 2flF ^5 ; ^t<f tfOTC-r Ft^ f :*fF £®*T ;\««fff| 
4 ^? wp w 4*? cvrtFffe; *r<rfa ^t*n OTsr« «rarfa <rf®* 

fc w ; ^ct^t^tcw cWto ?t^, £*r, w c«t«rre ; ^vi »wf«f«>TCT 
*rfa?r ^ttr ^ *f?n ^c?r ^c®r?r ’pt^j ^*r Ffroc^ i 

fc\%F5 «wfa ^*ta 5 ^t, #K f=Ht?n w fafa i to f^sfc’rt %*ra 

*farat* Ffarai i Wfc ^Ri^M w *w src* i *i?ft «r*t«r? 

^<s*ta ftfa ***c»r5 ft#t® i ^m«f c??to ftfas *[%, 

c^fst^i *rfw^ fFf^r^r 'Sfarct^sta c?^ fefa Tfa *m ^ >Ttst:^ 

Wl, fa^CTO £fbPT, atf®F| *TO CTffel Wp, fW^W ; 

« 

fmi<h c®r*iTa fS|^«i,' f^sr^r c^tFfa, 4*r? ctost*; 

TOTOi:^ 4f^», « gqfo c*r*Ri, cartel ^*5 |f?r, 

^tfF, witsrc»nr wl, 3ifa;*t*«Wr fa«c*Rr fcsapf ^ “^fa° «r?fe 
j&ctot arurctnra ^roi ^ ^ 1 

c^t^wtpnr «rf*w *rfw ^*ri x n^ **rf*n 4*rc 

^j f»i«?pr c®ffc** »rPpf ^af® *tTf ^fastCF i frf&l 

♦ 

c*f*tt^, c^ite ^ ^rc^r ^?HT*n arefap ftp* ^i 
c^tfc cstfr f ra, ^tfr, p*i. frfs ; ^fsrr^W ^tfs 

^ jh? ^Ft*rt<r 'q <fTfy *ro*mrf*TO cti^i 

caiH-cit 5 ! ^sTtfifir ^t<Rt?r f<r^ ^a^s ^f?rc®CF i 
^f w i firsts f^sr «2Tf»w 3i^? ^Tfc?r 

®r^F*i i ^*f ca’tcTO ^tc^?r « ^nr^nf 

^f^^tft w >it^ c^?r ^^rc?c«r >R-si^ta^- 

^tc^s (Stf^m i cs*fasrfa 

f^1 'Q ^ f^i^fF ^ I ?®1 vH^; 9VIC97 ^Ft’T? TO fiTFTC«rt 
^9 9C^, fV^f ^I^f'® CTt^l ’F® ^t*T *(W ' 

i 

^c?nr ^t, , pto vM? ^c», w Fvsta ^ ^ta*¥tc^j 

"f9^ «rPW I 3pt^ nil, a(m«f, ^ TOWCf f^C»N FfilF ^fcfl 



WM* fsrfa i 

«Ttwfai i--*jtwfat* fa faTO ^nt? fa *re«? i TOfafa 
Sfffa fa 3*F C3fa fat*T ^TfC®T«%^t?r fa TfTO 1 'BTf’fa? 

cror *r*?& m\m*\ ^?TO «*rtTO , to ? f fa sttto 

*\ i avtfa^ ^itffatt ¥* c?rfa facers 4 mt *F*r ss i 
^fafafam w fa> 4 m ^'S 4 m TOtFT? s*fro cjni fat*r 
fas? cfar*rj *rfa i fafat* cs cro ^?fa® ^^Jtfafcfpnr far 
*ff®?i sts i 5t?fft«[ ifj mm ^:*w fcwrft rnm% 'fa wi ?ifa s?i 

il r> 

far 3 f? fast? to far?? ^qr*:* firaffl ?fa*r, ffa #ta c?fa fast? 

fro ^ 7pr<j <jfai fa *fc*R i arfarsfnt fa 3^*1 4 ifa? c>ii fa?i cfa:s 

< 

*trc?=r I fa*6 to.t fa?* faTO y.m$ ^wifai 3 r*?$ fat?*^ 
• 3 ?*tfa sfafa i ^fa 5 * stsstf?? fa?t<G farr^fa ffaffara «tt&srft 
TOSt? ?*ffa *!tW*T I 4?*SRfass fast 3 ? fa m ^Cfa a,Tf3l*r« C^C^Sr 
^TOt 4 ^ ?*f??tffa*R ?— 

c?fa fa^? fa?r? fa *rtsi (f«r? fa fa —* cfa,i ^ mi—* 

Cfal, fa( Cfat TO ^ &StC*l ffcfa fattfal ^fRF'TS fat^c? i to 
TO ^rff^r® ^itfafa fof >r^fai, 5}^ fat® to:*t 
^I ffa c*rci> 'Q wf'J cfa:^? fsw^TO <3 fa fai «£fa fafa fa?i 
*fat® fare i «r? fa fac«r® 8 ; <t fa *tf®¥i -sriafa i srffa? ^?? 
fcssrNft ?*?i *f?fa i 

m ®rfa ^re fas? \—§w ^refastc? a? fa^s ^re? ffaffa s?i 
cfafa Kvnus) £?<r i—res rererfa fa^s Tffi»«l *rt?r ^ ® u$j*ttcn' 
'Q'fte WFsz «2fc»rn fa?f *iKrfa ^1 i 

(«{5 $ Wc^) ^fsr 1 <4f^fa ^^2 <f fa 

fefa 1 v , f ' 

&if 

a t^ fat? ^?<r 1—*i#tatFnr f’tfa^grfq c#lt? cfa fabn 

4i^s fa^f? vmw cfafai fa ^c*i : fa?t? t®?r »rtfa?l 

fa*itw mums *tor a td» ®rffa?i fal 1 ^c®fai faljh. 
^tc?t^rj 1 fa 'qwm w* dftfc, stfci cfa cww?i ^ft^i c?& 
^fafl to 1 tototoc*f fjrntfa nt^rr^si 1 ^sts w 





Tt im fi 

3re i to wsf fafTO ctfs^n ^f»t < TO3 *n =t^u *twTO TOt^ffc i 
3:33 '3, srfefro 3rtc33 335 3if%c® £®*r ^to 3*f3C3 <#t& *nc^3i i 
^Rrc® 3^3 £33 t—^tcspe 5 ^tt-ro'TOl ^Tj| 5 TOtTO «srnft *rfat3 
0si tof i * 

c3tc33 '&w\— to:^ «3^i cTO'lfc 31 ^:fltc*n crofTO <9froi 33TO 
to 33:3 i *fC3 fafas W<f 3® 0:3, *5t*ta 'fiffs 0t;3f ^ 

c* t&i kj 3333 TO ^ifa^s nq 'srfo to ifiRti 03t$3 fTO i cro 3t St 

©rtsfa 31 c3*r ^froi <2&«i*i fTO '®rfe^jnic’r to 33 \ 

35ft3 v* *ito ^33 •—-^TOtcTO 33 3*tC33 irrfTOi fro 33:33 

T[w *p5f3 Wf3t3 35 I 3*^ 33 f^cn <40 TO1 3*C3, C3$ «r31 C$ » r.®fi> 

1 

CTO-C3C53 3*fC3 TO® TO ’ifTOtC 4 ! TO f*f3 Cf Q5I TO I 

1 

^t51—*r*i^f*rc=nr *13 fN#® 

3^51 *R® : f3:*f3®s aftOTfCTO *ffiasfc*l «3T0 C0f®S *13> 051 3t5 I 

(ilG^GSf <40 ^*TO ^r<T51 0:*T TOf C33f5 3f ; <3f3TO| ^5 Tf^P'S 

3$ 33 31 i • TOt®? tro f<TO® ^nrw ¥f35i 3tc3*3, f%f=r 

^S(l%® fefTOTOre faTOI 3*f33l mr^tc^ C3, 0tC® ®«£3 CTO ^pf® 35 
31 J *13* qtf&nfaF C3*T *TC®®r 35 I 401 *f53T3 ^*13 3®$3? TO0 
3:3 ®®j^ fa* TO0 i ^5^ s?:^T f^FH ^rfn?5l i ^tai 
St ^tG5 ^K-l sJtf^GST ?3 I tfffefVR *R51 

>1^5, ^i:$ G«^f5T^ ^C«I ^t?TS ^5 I 

^-f55 |—«rf«a C3ft«n C5 ^ 

^tf^5l <f<Rl C¥f^lG15 0W W TfC®(, CHS 

5f^-T ^^r, fV Ot® ^5tfwsi, fnfir^ ^ toonr CTt^h^ 
?c»ra wt®r ^ c®t»n ^ c*itfli <tf6 ^G*nr >rfr® s vrr^c^ Tffifcn, aCTt- 

m &nr.r\*\ fvf^n yftm f^ w*\ 051 5t5 i fir^tsr ^5 c^ f^ftv 

B 

0rc^p «ff%si «rl^1 ^**1 I C3t«Fl ^C*T ? F ^^5 W 

TO «T|^5t^5l «lf|5tC^r I <2!F5J5» ^^3 fC^T TO3 TO 

TO$ ^«St^ ^ff51 ST«tt I ^ f«ff5W®f»l TOT*1T ^ I 

C^m ^ ^3t3 ^nt5 I—■^*ffiif 5, 8 ifftf 

^^313 *rfTO—^ ^rf^ ; 3^5 3C3 (mortar) 3^31 3*[f®3® 

3t%c® to i TO 'srwm ®t3i0i^r *is m®TOro to nj^r 

®tf01 TO I 3TO1 31 TOC33 TO TO 3tf^® TO I « * ^TO -TOP® 

% 





^c?i*i «re ^tlJljP^tT# cst® * * spt^r. TOTO 
to c*!* > s irrf% 9 i fm fifro *rrf%si ^*tcto* ^ tor mf»«i 
f\F&ps to i «rcro^«t TOsi TOi «ktor, <®tTi *n *TOr cTOt 
Vn sTO *ti i tocto cVtfrts ^farf ^rrfwi TO j ^ci TOrtt*'® 

Ul 

i TO$ 5 ^faTO ^jjjp art fafTO tow 

to$ ®r$*n * 'ststrc *i 8 c*Fifci %*r w«r TOi ^ stc® TOr® TO; orfro 

>n^rrc^?r to ctoi \ & croi TOftti TO, *ptc to 

*tc*^ to*t c^t^rfc^r *i TO TO TO1 35 <xh TOsi TOy® ¥fei m i ‘^t- 
^ vfcc«i srfa ^*f TO TO w i 

•- 

^i a*i =& TOto ^to i — 1 totct ct ’tto ^«r f*r#h® **, 
Ferres <*rr*5 TOR c*rs?ri tot t ^wrs trt to *t*t i fro- 
fTOr^ tfitc®, wH w e s^TO *(c^ ^tf^rcn scro cro®i ^ 
TO’T TO i TTRtfaTO c*t?rfrs—> 'TO i «r*r ^ figfSsg 

i Tf^*r, tc*tR ^t^-J^TO i 

yjfcr wn ti t%IS*5 «qtkfa i— t?« n? &rw ctoto W wst f%#r$ **, 
TOffts'S «r j>TO TOre * s itc^r, foT TOR w wrf® TO 1 ® 5 ? i «r?r 
jTOto TOroc# ^r tot* to tot i tot* c* w* ?#Tt fr*i 
*rTO*i to» TOtre froi* cto *?t5n i fr* <mi # 

*rt wrfirft c<t^i if^ii b» ^ »pn '■s ^ 4i 

»W1 ^ ^1 PrfHi CTt^l WlfT Mf^f5 X$ Fffiuft C’Uftt^ 
tff«Rii Ths, ^i^t *ffirf ® 'siH ^t«r?r to 

fo fer ^f?^1 «tTO ^TCT ( funnel ) %I CTf^ 

♦ 

*!«r i «F^f sfim stfat*r jto ®r^ TO ^c?r, fcttrv ^ toi 

^«T5 ^tf*r ^rtf*r ^r toui i TO$?i cw *ifiif ® wn to»^ i fw?n 
TOtft*r TOc?j ^tcTO. ^«ftc*nr w*r «nr» «»ctM 1 « i 

TOt^l «fcro ^ f%l fVf ®?*T «rf^fl TO 1 I ^FT 

c 

'STTOc 5 ? »rrpf i ’ 


«i < 


f^Sro O BR. *t*St^^1»»1, JRWHRfW o*f>r ifcw^TOW >Wftl '•♦ntfhr i 



1') 




(8< nrtri t 


'af^ 1 

( ‘TOfat’®* TO I ) 

A 

CTOtfreTO TO®t* TOtTO TOtfc^ Oersted ^<5, <$?K Jj** TOfa 

*tc«rr f% hij* ^fcrfci ^HTOi TO h^r toj ^rtf^^t?r TO*! TOti 
«lTfHTO-fTO% *b-1 %S WX <£WfTO HsfaCHH ] «J^ Tg*J 

’srrfTOrtro ^ toto to to&s, to ^froTfcs qf«H ^tonr' 

fH*fc CTO® W9 »farl (TO tTOFTC *fSWl ^fat®%*TC CH^ TO TO 
H*ft**R ct TO* cTO TOTO 1 ® TO'® <rf hto ^tx\! fTO TO'® 
to ▼flrc»R, ^ «f to hi to to%.hi tot ch cro tot< froi *if!h 

HffH® H^F •$ <>H, ][TO tfWW deflection C^FtTOfH H7f®" 

apr to HI i <j9h? ^ Hfrotfr® TOitfft jhcto ^to TO 4 * TOc^-or 
tooC trofa® h&h, fro TO“i TOch ®ro ff*rlte fircnr to " 
TOntc 4 ! ftsfro r$® «TOi TO*fcro to* op* *rf*TOfsnF 

<fcTO1S (Ampere) «4HS TOsltC^t ( Aiago) TO TOkHH <* *rt 
JjTO HfV ®f%*> TOHffH®.®tCH TOHjm < tiingentiul) TOT TO 4 

f^fir : jfR ®tcw *f^^Hf?F*Hft*TOc8 3*MMtWfepin 

toTO fi$*®TO CH$9»?I*3 TO nvffattifa cro <*r*tfro 

« -k *.r - i f 


fasTOr i 


( w m, 8< TOn t 




jrec®* TO ®ttr ®fa?ri to® i oft to** ^^tos 
oi®«te c®)s TO**r ®*tt*l fro sjTO* j>9® -rf^ to® *f^® ** i toto 

TO** tTOCTOf* ( insulation ) *T*1 ^5ff*3 *TO TO TO TOT® fTO® 

®f**i #9Tt*t* TO*t *t*i *tf^*r i 

^’tc , wt?r *rft®i wr*i -sr^t'i ®c** c*. *fa TO oi®t ®f®*inr 
TO TO a|*! TO ^tf? tTOTO* t®TOS H®tfTO *tc® <TO*®® 
HI TO, • TO1 *ts® 0)t TO** •RITO *rt®*«l stt* I 

®rt*t'C5 oi®*t c®Vth ^TOh ®f*c*R a, TOt* ntTOti TOTfs® to- 
®*rc*i j>®® ®**i js®®-TOc*$® ^f%^-TO*t*® f**f«fe ^c® to* i 
^TO*!® TOtfcre* £3®®c®* TOff*s*R ^ffaTO, 'sfttTO* 4*? 

*rt*tcTO TOf'S’ft* TOf *ra*ifa TO*TO, ait ^t ^rTO fro ®jt*i toh- 

TOCHtftfct* (Gnlvnnometer) TO® 0)® «(f® TOTO^I* *3f Htf*®.® *t*T I 

ait hst TOtc*jt ®M cTO®* *rf¥ HfirPr® *t*i TO® i tohtohi- 
fafcf* ^STO TOf*ft ®®J ®f**1 ^tCHTO T° TO® ^$TOS[ ®f*£TO 
C* ait ^TOS TOtrtj TOt® (telegraph) CTO*I ®*1 ®ttc® TO* j a^f 
%: TO® aif^TOt* TOH^TOTO (Alexander) TO® 
TOHTOCHtfafctC** <*Mt^ TO*W ®f**1 W TO* TO* fc®$rf®® ctfoslt® 
cTO*l TOt*?t ®f*t*R i 

®C* TOFt* fa:*® ( SeeWk ) TO 4® ^5* TOf* ®f^* ^TOfH - 

TOf®t ®rff*®f* ®f*cTO i fsfa n*rtc 4s TO *tf*TO f®j*f*i 

fe^TOTCH ®TO ®tc*R I fTO TOTO ®f*t®H CT, (Antimony) 

TO? ftnTO, (Bismuth) TO® ttft *T$* TOT®1 TOTO ®ff®*1 fWl C*lt 

c«ftc^?r *c* «sicto ®f?tcsT oi^t »r?it®ff to 

<rrfn-®tcHtr*i^f^ *rar Ht^tc^j ®t«tcn ?f®c$ nt«n *m » 

tcr^ TO CTHfH Ol^t c*\m ( Meloni & Nobili ) 0)t ftfwi 
«^H® TO TOT®) ®?T®S HfffCTt-tCHtft,® ( Thermo-electric 

i»iit*> to® oi® ®%?,.^^r«f® i h:® 

^bjTO® ®JMCS '$f^TOt^fH® (Gleetrn-cbeinieiil) f3F?T| >{HC® ®®® 

H^®t®WH i «*t »pi® ®3V®1 w ^35?r^ ®?r <nrf2T cTOttf^sr f®«r®f®- 
*TO l^twi^i^TO® 9 ifai®f?r to *tc® ^ss ^ to 

wfPr® ®tTO® i *fiWi ®fc® fTO®t?r®fe jj®h 

®f%TO *9 «W^ ®C!R TO oi®n i *—tw^jlTO 





TSfy*. l 

( electrodes ) C 5 ? fap?rt *tc® ®t*t* f®®^ '«, ®t*1 

« 

5tf%^5 *W I 5TtC^5 (unode)CT <W>f *t*1 SfttlfSpF 

faF^t^r^ WC*tf ®f^ *lfo5tf*T® I ®JtC«tp5 (Cathode ) <* *t?K 

*f*1 W faW|3FtV *lrt^ *$C® ®f^ faM® *t$\ «*tti?p I 4^ 

’jfsrfte «r^t9?5\tc?r ispr® *^?rrci. vfai *tf%c^ ^t%?n cert® 

xtcs *tf-M f?c® Prfwfc '■tfswc* <2Ktr?® ®c* 

=^r^r^n f%f*r^, ®f?[® ^-srrc^ I C*ftsf® J&tCTt® 

*ftnr.s\ ct nc*t v<frr*ra ^ ^ ^f%c9r *rc*t y<frfa ^i, wt < 7 ^ 

*f«r ^fC^F I ^srtcIjnWn^lerrr.flyte*) CT *!TO <7l\pt® *HrK'8f^ 

‘Sf^rfC’T fafirfc *^«1 «ff:® I (electrolyse) WA CTfa <7f\fa® 

w&v ®f$^ arcsfw fafste *ai i lit fafste c^f%^ wtf ^f*rs 

^fsr ( ion ) Sirft^TC ( union ) CT»TW CTV®W *f*tf ^TfC^C^ *rf*® 

** I ( Ufttion ) ctf.Wf S3 I 

HfS 'sjC’lf (Daninl) £if®%n5 »ffor >1**^ vij^fg ®f^% 

®CtR i ^ *1^ f® ^n V (De la Rue) tC*rfC^J- 

fett 5 * «W«IT ®c<r i fa* ^stc® *rKtsm fac*R >n?rtwt<f «i?l 
sn, w ®(7rrt*wt% *n i *rtsi 

^rs *n:q 4t *vt:ti *rW$c® *rtfa>T; ^ <rr^ sw 

i§ ^ *tf®s *$c® i <sit mtcrffy, 

( Jacobi ) C"WtS ( Spencer ) ( Jordan ) f^5^ ®R 

^«i i c^i^fcas f«r®f?r3c«r ^^*v 

vfi^? f%t% ^c*ic^,l^t^c^r s^ri ^f?c?R i 

^Tp^iM ( AnnstroiifJ- ) ib8« ^1? ’EJS T l" , 3 s *f 'SJIIT 

«r^n *rtf*ms ^firc»R i ^ i 

fi^vt*ic*nr Wwn d\^ ^c»nr ( boiler) 

' • 

( fissure ) 5I®S m -St^S ^ ^C®flpr I ^ 

in^r wn* Tf*f fam 

(valve) fast* (lever) "»K ^fipn v*W&1 *lfS^ «ltC®f*f 

’TW *tc«p tfwc^ir ^rrqr ^c® j\^f] Tfn* f^*1® 
orf^rc® i ^TTtntfr «rfsi'ic^ f^ ^PT® ^c^r, f®f^ ^n<r 

^^rTty’ivtc^ arpTfPrc^r w ^ 8 tfa ifw 

fts®F® ?fPtc® »nw i, ^^*itrw?r *m frfafa* 





^8 

ctITO” ( HjtU-o electric mucUine ) stfOT <S*f% 

i 4$ to *rf*tc*fy *i* ^ Ttfwf fatfs *rro \ *ro\* 

<SfTO *f^»r*f CT “TtTOTOS ft-TO 4^R TO**t TO ’Bfa* 

*NTO *TOt t 

(aw?) 
aHtsrro c? i 


?TOR-*TO I 

. (i*t ■swfnre’i ns ) 

f 

<*TO ^TOTOts ^rTO ct *TOtc^, srfcfa ^ffTOt 

*TO°i ^Rtro-"rr 5 f i «rfawrj to c^to ferot 

I TOfttiT (mercirised silk) ^|C=T CT TO fT#t® 

to, ^TOi '“TO faft ^ to ^jtTOtTO WTO *rtf 

«ff®ro ^ ^fror* ^frotci i ^ ^f^TO <sr*n toi- 

TTfTOF *r|4 ?TOC«T, *t*TOfTOTO f% «T|3 *ff*aTO ^fwfe^ST, *FTOt3 
^npwtfr fw toto* s^stcror, *itTO tot^ ^wTOrcfir 
tom w^TO 5 * ^froi f%<s°t »it?F® ^i<fj W’TO to*t ^i- 

<&*{, VT51 J&F5 TO I ’TOt^l' C?CTO C*T 3TO TO*F «tfTO 

TOtro cwf^ ^ ^-Cfa ’TO^ttr mb <*w ^«fro to^t i **rMR- 9 ffa»3 
irfirarcr fro-ftaTO “TO ^frottror i fw* cwtnrfrofa ct to^ c*p* 
^fTOtflfcTO, C»ft TO^ C?CTO TOT*F TfrTO W®, CTW1- 

t%?rTC5?^ wr-Ttft c*r jto ^ttost® *tf*afcw cto-^jW i '«rtw 

r 

$m<t^ fafal mi wm wfwi cw ^tat*r ww, to* *sTO to®t toi- 
arc«r?r§ w^-TOt* towcTO to fro* ’vfrol *fTOtre=T i TOtafTOTO 

^ItTOtTOl &US fofe* ^<-Ttf% *fTOt* C^TOtfTO^ I *T£Tt 

fta *tv\ TOtfw.'s ^fTO ^ ^ptfrottF 

«f?TORt^st5 ^?*r w ^tfofrs i 

wncTO^re ^itTOfro «if3FTO 'fam \ Ttd? ^«TO §fw 
♦lwft<«f TOf CTOft TO, f%^ fl^ * WMtCTO 5 K 5 #t^ <3PTO 



c<m * *rc*rftre i c'rq^rfar faft® fa*% >8 

«rerfa c**r swm k*tro *tww wre-ntcs* 'q ^ftr® 

*r$ai nftaTre i 

*f®7®tt Wto ^ftr i c*to *rrcfa® c®*r «ffa*5rft- 
TO qfiral <2tcat«?^to®l to to *tl%*rfa® ^1 ^rtfroc® 1 ft® 
*tfir ^*tirof «w 'q *nn ft ®\® w 1 fft«r®rfti 
^rai *r6wt^ TOSfa *finn «ftft 1 ft® ®f®te fratfac^a ^5 

^ to ®ft ^rc?rft#fa TO-sft ^tc^, ®t*t ®s 

«FOT <ITE® I StTOfat^R ^StW *R1® I fK- 

-rnfti ^*r® *&c* *s® *jfa?ts. ^af® ^rfa® ^-r® 

^f^® I ftf®*1* STTOfa^ ®^” (chemistry of ti emdlo) ^ fro 

to frwtft® ^jt<rfc® Tt*rv MfwfTOs ft®fc ^®i ffaifro*t 
®*prft, mb ’iThrrft^ v’twnftt* TO<fto *j®t® t 

crotfrora ^af® ft«ff=T m 3 4T *rrfTO 1 ®ft® ffc*tc*n 

<TOt*r?r fa*trt® ^t<r«i ^ or, ®<*to ^rpRtfMI 1 c®to 4® 

'Qfaatft *rf#t <ro% ’fftt cTOtfro ^fWn *ftftt® ®aTt®t 4% 
fro ^k*l 1 ft® 4 c?t^ to, crotfro 4*»n 

ft*r a, TOT 3 r «rof*r® ^fr® 1 sitar b • • feft 

crotfro ^t«5T *rtfa*ri *ift® \ ^fWc?<r cwch <s?fo®3 to >s* 
ftft wfai i jft'*it3 1 *fa ®t® *r#j®® ^rfsqr® 

CTOtfTOS «2ftft®, ®t*1 CTOtftsT W?[ ft ®WS ft*l«5fJ*® 

*&s, ®t^l ^fra^r ®%*tq ®t® ^:® ^ 1 c*r 

•tft’qtPT ®t?ts 'fl’v^far toi 

, »frf 5 T ^srfc^ft »*nn ’T^fw-n^ »(^ronr ^ift? i ft* 
•rtfWc^ ’i^? 4$ ^Dt»f-*rt‘c»rft «w wft® *b, ®to 

aRt’f® ‘ ! frfc y r^ ^ "n4 ®nr?n c?l^rc® ^rffnc^R, c*r 
ftsfl 1 ^?n to *finn fro* ct, ct ^*r ftn m*i wf?r® *fir-ftti 
cei^tft® ^1 ^Tfac®^, ®lTt ft-5^ «rsj*i ^?n 1 ^STOrt 

fro «w ^piT?r «rff^*r ^"f®? 

«r*tCT ^*W* *fimi fe*R 1 ®^tc** < njftnri^*iR nft® *ijte*nr 
^ ®t^r®*rr ww *%* f^ft® ^te® «w 1 - cntc* trwa^m 
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CWfct* WPI* ^TT Jltf 9 ! Jp\ <2TftJ 5t9tC5 I ' 

«tt«F 9*T*T JW «tf?R9'9j*ffC9 Jit ‘ 9*^91 C*£9TfaC*RT *t« , 

fa*)® 5^91 <ttCT I * . 

9ffafat®1 *T5C9 *tfa 9^*99 ^Tf 5 T- ,B rf 5 TC ? FtT 9s*fC9 4W1 «* ^tC«T?r 
«it99 s t cwn 59 i *& ^t99c«!9 «rwt ^rrtc^nr 'srft^rfa f5#f?n 9F9®1 
ntocs i *tt* *t»t *r f t9tc*rfa 5^c® ** Tics *• C9mrf®9 ^rresfle^ 

»pn$97 'BTfCSTt^ «Tf« 5®91 9ftc® '9TC9 I '*97919 «rfC9Tfa |i% *fft:9 9^91, 
irrrc99 9T9 *it9 *if5 i 4v 9*i>f9 9tar« * *fe vft if^Ji 9fc*F i fa* 

4**r 9t9t9fa9*t *fjfa ^91 'srrfasFfs 9 *c*r i rafan ^wc-r ctri- 

Wftfe ^9* JJ* ^9*79 9T*9»1 ( 9 lT39l 9f9 i Jit 97^9*1 ffli[ 9? f%^r 9f99l 
9l9t9fa9”tc c i9 f95t9 ^*r ft*r i c^r=n, Jit 5pi9 C5tfa* 

«rt®9 *ttK *tt«9i 9lt® i JUtra *jfaft9 5tc® c9=t 9t9i9fa95- 

*T5ftC<fa «**f5 ®7®T9 SftffCW, 9^91 ^9fa® 5^® I £ff9 «*WJ 

*t*f *3*1 'QW^H^Tfa 9t5f9fa* *1%® J\\ 99* CTfal- 

wft* 9f^f9 c*fa*®f t*iMr c^lfa^ W<f *if:t faRi. ®75l ®r® 

^ftr f*W9 ^ fafag *faai & f*wi fas?® ^rfc^rt^ 

9199* '8rfC«Tfa-f9C5f99 r 9® 9751C9T fafafc ^facsfawi I f®fa *W ^fac^R 

9fa fafa JJ* <5*9*19 9*19759 ^’ff'ffC99 991 flffl & 99* 9f«9 99fC'f9 

\ 

C9|fa9* <5trcw fa9l9 ^*19 ^rtJl C?9, *7515579 ^1C*Tfa ^:W*3 
^959 59, «l«T91 9t®9 WC-f* 5fat.*:W*5 ^*99179 **ftsT| 97® l 
fafa 9t*9 C9tfa79*9 £1979 *f? 9® ^9^91 JI9? ^rcnf^-f-r^tir 

^C9 9f9n ^9t9 9^-9® ^t*T 9C^, fa* ^f*T9 5t:® «lfa 

fas?® 5tc®^rrfa-9l Jit 5tre't 5#*rt9 ^9-^999 
^rfay® 5^9 i Jit ^rf95K99 «rrcnf9P ^*w:99 tin) fast'-t 
*tfa9H® 5$9tcs, ^5t5t 999-9T9) C^R C^t^9t Wfa® 9tt I 

a 

*ltc*rfa ^RC9 ®fa^f9^ 9t9t9fa«P ^ 9t5f97 9^79 s?ft I 

<2T9W ^515^ C5fa ^^ft9-*mr^Ft9 9^9 C9 ^Tf®¥ vftf ^ntT* 

^C*R, ^fa 5 . ^^5^9 ^ 9t9r9fa9* -2iriF9l I vsfa^-fasn^ «lfa fa^9- 

?F9 ^ltN*f9 5t5C»ri ^jf9tC59 ?9f99 -TfC® ffa *£f® 5^91 *fa9tC* I 
^f5t5 ®t9 faS^H ^rf^tffa^F ^Tfa ^ ^ 59 I fafat 5#>Tfa 9ftC«T9 ^®fa^ 

5* ^^5^9 Tfa9l 9t*1 U ^fa^fa^-tn 3FJt9tF55 ^TfC^T a«|fn ’Tfa® 

5^91 ^Cfa, Jit 5TtC5- 5t9t9fa^C s l9 «fffr® 5^5tW ^t91 



I 


i fro fi^»r *rfcTO fro® t$TO *t*tf9fTO 

^ * 

.*4$ ^3f9*T TO=T I ®f^ TOTO^'^CTO «TW C9 T«f9 TO Wf ^|*f 
«® «rtcTO tot 5 * to, TOt* TO’fTOtc’T'fr i ®f%* to«TO9 ^ 

to *$c® to. frof*r® ®9t *fcn to® i cro wc/ f®TO*rfc 

<33® s$c® TO9, 91 f® ^TO9 ®^c® to< TOL1® ®$ TOc® <itt9, ®t*i 
f$9 ®f9C® TO9®fTO *r$j® fcwfa® *mc* fass*^:.TOt«i f*ni f®i 

fro* TOtf4®*M TOt?ni ®f99t ffir-tw t to*t®: c^cTOc® 

#4rf® ®fir9i, *$t?® c*TqtOTtw *ttTO«r®: ®:anr fc*t9 f*<n, ufc 
cn^rTO fnv ®jtc® wc* TO^f®® ®finn, 49* ^care 9^4 ®f^ gto 

*rf®* 9TO ®f99t9 to, 9fec5t®t*9C99 9f"9 #«»{%$ ®9®: 

7C49 ^99 9 ® «tto «urMf®®*TOfl TOtTO® f®TO®* «*ris 

®f%t®R i TO 49* toTOtoi 4^ ®f99*i fqwtCTcfor 

nlw^ =i®9®9 9t®9 «sff3PTOr 49* TO^ri? 5 * ^®jtf? ^59 W49mt9 
®f99i TO® ^<,®$®9 fo^rta^ sts® ®f9TO^9 i 

f®v f®TO9*i> < 21 ®® ®^c«ra ®c^9 f%®9 ®$r® 9t^f4TO9 9TtTO f®g- 
cs$ 9 tot*f 9 ® 9 $c® ft* 5 fl i ^ctct TOftTOtfa 4 ®*r 4 ®fi> **M 1 

TOft®*® ®fTO9, C9 ®<*.9tTO < fj ®Hf TO TO.HTO 9tSc4^ *$9l *tft* i 

(aTO:) 


<®1*f I 

4®$ <TO ’•ttoi foi®:*!* to c<ftc? *tFw TO toi TO ^f%c«T 

TO9I cq i’^i fro* 9®a9 c?«r «T5f39 ®fa i ®to TO91 9fa C9 £ cnTOa 

"*« ” 49* TOt* ®3J fcsi ^®3 *$9i ®tTO® ®rf5r "®H” i ^t^rfor9 

*f.^C99 «4t ®M ^r?®9 ®,%9r9 tfar9,«49? TOftfat ®f^ ^5T?f®9 «ilt 

^951 ’Tar f?T^5 9fR9fC^ l f*r» ^Sa«T 

C®Jtf®C® ^91 W ^9® ^^9*1 ®f99l 9f9C® 9t9, ®^5T G\ <ij®^ 

* 

®^g 9l®5Ti ^(5J®9 9rC9 I ®tsf tf *f?T, ^99 9|^, 9Tf*T ®f99f9 ^99 «r»T, 

* 9 * C9ftr®« ^-«rtw ^®Jt{^9 -^C4 f4^9 ^f®»®1 lp*Tf: ffW ^C® <tcv, 

C9 ; jf®c® *itnr C 9 4 $ 5 r® s T ¥ 9 T -^ 4 «i#r® a^^f® ®t^l ^ 9 ^ ot^hr 
to 4® 1 <7T TO ®tf4c® TO9 C9 fcro TO TO I 
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>*>• l 

* « 

ttot* 9tr i—Tt9i t^ot TtT9i crfac® nrtOTfr cr ct-t^g n?tc< 

w an;s 5 tTot Ttrr* fo* TTst** tc&, j;t< Jit ^rfr^ Tmi "n-fTfsi 
*i5!®9 Tfircr *itfir i cTfa *t«rtt^ tm tRt «jw cTfatfOT Ta ttti #t9 
ot 4 TfaOTt ^fTOT *tt«ri 9f9 i tsft ttott tut <tff fo i 

s®TOT9 «l«S2f?r® •—fTT Jit Tf*t fa JlTl>j *f*T*' (matter ) ? 9f? ^TTft 

T9 w Ttraftc® tot <t«ot tTtot TtTt* tot *f% wit i 

Tfa *t c^9 tot Tft« jit T*tT "f^sri ftfa® t*i T9 t(ti tTot ctti 9f9 

C9 T9$* JITJ> fafc TttfOT J)9* TfTf9 «ta ff« Ttfl JITOT9 jit ^fcfT 

Tt9tOT i Tti Ttcs *itotT *ti TttOTCT C9 <t fticfir Tts*! *OT91 ; jit? 
-OTat* f»iwv tt&i Tf 9 tIot, Tft tttOT totot ®?c®nr fr TtTtcT i 
far jit ott «ot »i^-»i TOTtcs tH n?t9OT t^ot coti 9t9 ct 
Tt9tcr star, Ttrrs stctt ctots *iRpOTt Tcfc Ttt i ttti Ttw <9 
Ttcn* ^ncwr tt ^59 Tt9tOT ^tTOT OTott ct.ot tot Tft TtOT *rfa*w 

Tt«r i faT wf totCOT TtOT ntnr *ri, Wf*’TtcafTt jit^i ot TtOT i 
TfTl TtOT TOT C9 W«f ( matter ) =tfT t*ft ffatT TfTCT TtcT i 

TTT TOT <2ft9OT TT1 wA J|TT>1 TtTTT Ttfarl fatttTl CT391 *{!7T I 
TOT TOT <2fC9OT TfaOT TtSt* Tftr CTOT<3 9fa 9^19 C9OT ^ *Tl, ^3 
f%TC^r <7m «l|Tfel TWTt’T t Tt*f C^SOT^T ( energy ) 

a^tar, ^t®t tffTt?c?F%:^ Tf’T^OT twPt® TtOT *Tfon cTt^ ^NartcT 
c«ts «fsjy Ttc«r Tfct* jit^i Tt^rTlt^ tcI?, Ttora st^rffr 
sn ; ot ^ c«r^^5t?i ^ tot Tf?rai <trttOT TtTt* jjt^i 
Jl^l faf®* 'TtTt^ ’TtlT't TCT, fTT TlTtr f% T9 Tl I J)^OT 
^ TOTf -Tf^P T«9|9 ^tCTT TfTtC?T9 Jit I CTT^t Tt*f 

91U9t^ T?9OT Jf TfCTT TtT J)T STTtT *tf9T^T TtCT, fTT TfTfOT« ^TtT 
«t?r Ttcr =n i 

Tt(pOT ^^TtfsTT^C*!? Ttk TTCTT T^Tf9 T’S CT T* Wt^lT Tt9l IT^ff, 
oft Ti^fr »i#rtt ttct ^91 cT^ttc^ i tTtcrr crn Tfrr 

apT T9, c^ st*«n 9Ww*l Ttftnr 'srrtf^r® T9 i tott ?tm cot ftr- 
TttT TtfT9Vf^fOT T»T8 f^9 Tt9l9ft«tCT Tf®191 C9t9 T9 J fTT OTCOT9T 
ffetgf5 Tf99t CT?t$OTOT. CT9»T Jit Wf ^TtOP^n TOT ®tfTT 

V^i s« i 'stTfr *nr crt tot Tt®r »rct9OT tRtot tot? Tt^rW iHotit awr: 

jjfc »TftOT 9tCT I ^l«f%9 ck% T® 3F5 TtOT TtOT, Tf?l91 

' <5 T9 I OTTI TtOT ^T^TT TtOTnft ^tOTT jfWWfa i- 



M 

4 ' 

W f 

<% i—(b) Rt*rt<7r* Tfft'qfa *kv *rajm 'stws «rrfsr toi 
- i ***ft TOt c*farwTO* wf, ^ stfatn^t 

4tf 'Q *ft*R^#11 *?% foTO Sf® '^TfalWJ 

*\ croft to <*& c*torerf%®1, •« ^c**f c^tlfe c^tf5 ^ev? 

*ft*R ^finri ^rTfacro^ i ^sraftref^rtt *rfsir5 T$?n 

»U^5 cHt^l, 1*1*1, <4^5 ^t*R ®1, \5^5?i’di I 

(*) fro c^wKS *jfVfhr 4*F*rfts *m to, ®lrr* frer^s fVf 

; <$f«rfhr wto *ig9 ®t*t *rf^ i •rfirro 

tor cq Tffafte *wnn ^ <tt sjt&t *2f^?r, ^fwi >2J<?f® ^®3®r 'myt* 

*r,c$Ts ^®t*rfcfto < i-^'5i >s *jMto «rf®r»fto 
®tc*fa .^*nr vfacro i CTfiR tot oq^f5?r tou 

*^r, <7r* fvR^ rifaffr i 

(Tifa^i:^ ^Wr ^TO* 6 ! ?fe?ro i ^•rcTfrr<r ^*t<5re: sw TO 
#tfa® ^ I ^ «(itr® ^R<3 <7T*TO #tC«? TO f^®T fTOl, TO1 *i|<R 
TO i m*B?r <tt, ct vw <4v c-rrs-m *rfTO, *rtTO frotro 

^1< cwf^o f«rw to sift ^fifcn ^tfc, to fee 6 ! TO ?^ri «nrft 
enWTOCt ^fli uw* TO "3 =tto TO TOfl <7i ®®r 

uq^-st toTO, ffa’ff®*! srTO^TO i «itci to TO, *TOi TO, 

^itot f^tfTO^rsr ^rsoTO ®TO w^si i ssr ^rfs? 

*TO«i 'sTTO TOrsfM TO TO® TOl f’ratw,—-'Whr «twT?i 

* * * 

■yj i c^rs ^ «if5R* 'sfwc^ *fft^t?re TOn, 

«ff«tnM fwfc^ ^*1^5 ^trcw=i i 

(O) ^*(CT *rt*1 f5l5« '®t , 1 ^*thrWil ^t<i^ ^cwf5 

| *pj^ H*[\ <7T ^t’t, CSCm ( energy ) ^m, 4^? ®f^»I 

c&st 'SPFtfH® ntnr i ct ^*rtc5 esme* 

vtt^fw wi ^ ®^c«rr *4* (fVii iion)^2r«(t^ i ^ *tfr ^*i ^f%r»r 
'®t^1iri i f^ ^ ?ra« «t*sLTOw vhn ^f5i®r 

^ *w i «rW?r ff? w *ft^ f^t? to «ro «t*f 

^•iw ct ^®W *rnp i ’totv 

Vff l tf^ t ^ ^f*nd TO ^OR, C®*R wm TO I ®wv 

ffiTOi ct »w»r : $5w® fifwtt *ffir57r*i ^flnsi 

vs f ^ t of? »rfi[<5 ^T*?t?r ^rif5'oc 9 rf ^®i ^f*r® kq^s , ®H ^ w* <7^ 


>1 



fasslfa I 




V£>o 


<£te?r T® nsfa® <iin cro nNt®® Ttn nn' 9 ^ Rfr® faHt^n 

ns i ^c«i nftr ^m* ts 4 ®n n?s ^rERTfRR ^rtifoTTs *firatt* ; <3ts 

9 

rtr ^f>r®7 *rfnr Rent ^ s® TO rctos r^«i TOsi ^tfa ^vts s*fans 
«nn ^nrs topi® tos i 

(8) R?R1 jR ( IVr. lesion ) nTO W ^RRS TS I ntRtETS OTf 

cr^r *rfr® “ " 5>rro n®R nn t$® i c^t m>#ta Tin 

n#rjs nfik© <m \tft> vfl © t$si a, *fr fast itn ^fssi 

ri ^rtc^r 9ftn to *n Ttn ^tis i 

(*) fm nnc’fs Tin cto ''iTO-'fs nts®R TO TOcr n*i ffi 

m i cro nssY'MTOfa fj*» «*r*j5* stw't. n^fa frois n&TO 
cTOt® TOSl TO, TOR RHfa W«ftr^ TO TO®? TTO® TO TO I TO- 

Rfttro fro fV**s TO ms*r TO3TO rrs fTOnfsft *m toss 

< 

*rcn ^ets Ttn ^ i Tor (M.iui ) n •'©<r*i ^TOts ^*ts n’t 
RfeR'Q TO ^VIS TS, 1TO TO rni CS <Rf© StSS RtTOJ TOt® 
«I 3 ?®S TO '<lfil ^1 I 

O) Tor Tor s4r nwMi ^r<r ©s*r n sNts TOR <3Rn t$cr 
® tTOs* cTHi Tfnfl m i ®sr ^ stTO nRsf% stc® CTO ns i ssn 
n *ns? ®?*r c«rrfa® tor nn* n’t "to3 ts i s»$r tour's TO® 

TOffa ^fffft'-fcr fK«TW VJHQ ^f«PF '©t’^fT nfflqf’SF’S ^<1 I WC8^TW8 

^rn^t^ ( Doln'voiIll'll lamp ) Tt<T ^flt^ft ^<T I 

lij^fg ^tFncar TO 'Q n^rP'^ftiT faRts ntT 

I «JJ3T feT'f f©®? fwn vfi^ TO T^n ^ ’tf^t 4 ! 

^ ttnf5^7TT<f (platinum black) ^*t«T ’tp5'S TtC«T * ( ^ Itltf?^ 
nTO^ flltfes^ n^8Ttnf^tr (ullotiopic inmlilicalion) Ttaf) ^ 

^t§» 9fjt>ic<p c*rfa c f m i. c 5 !^ wa <&s n’t ^v*ta t* ct, 
’fiTc’n 4T? n^t^ 4 ! ncr i 

4> 

0) cn^ C^t=T8 W.*\ wflfs Tin? TO n 9 !?f% T3 I 
crt^s ®r*i ^ ^nrf^ »pw ns ^ns cTf*^^ nsn ns, 

Sn WTtS ( Potassium Nitrate ), ( Ammonium chloride ) ttntlT 

^*1 '?sf«it«i W®T %®«T TS I Cnt^TQ cn*T<3 ^t«1, RtiS®S STR ^f5 '®S*T 

*prf< firtn® T3, '^r n*r Ttc® orn ns I wirs rPt® RMfafefa* 

oifSrs fnn^c^ nfrv n^f ^^’ta ts cr m ^c® nhrs to i 



w 1 


(V) TO CTO Wtsfa ( change of state ) «T«ffa tW 

*j ! $r® v ®^i a i ti ®?*r ^t, ®<f*r (7t^ nr«4c«r *rctr ^tt 9 !? 

I ff«?fa*1W f^«r«t (Freezing mixture ) TO «f»T 
^fat® ^fas® ^51 3FC^t * c feaft *rTO nt®*r s*; «jw c*f$ to? 

’tfa't® srlt® to i afa to ®t*r ?fa **, 

W ftTO 4 ! b?^ TOe £»r®T stow ^far® m\ c? ®N TO- 
TO: p ftfTO ’TOtf*! ^ft>TO to <2t 5 ?Tfn®.5n ®tTO f 

^6Sfl ®1‘ 5 1 ( latent beat ) Wt *Tfa | 

(>) CTO'S TO^fa 5 ? £tf3F*n '■'lilfafaTO'S, TOffa ?1 ®C®tfa?r 

TOT TOfafa* tfUiR ( eoinlimntion ) T1 fac#W1 (decomposition) 

® , «fa ®tt*i<r ^*if® *fcii i 4$ toc*i to jt*i fro 

ff5c® sttre i «rN?i TO to fTOTOi TO TOn c^r 
«*ff% ®t5i erfarcri TO® ^c®t ^<s*m 1 • TOtc*f?r ■rltnr <r 

®T*t *faTO, ?T5H TOTc*f<T ©TO, <-w TOfa TOc?^ y$j, ®tf.«> 

TOftfar^ iSffbRTl TO® 1 TO? I c*r «n%.BR fafel® TO ntf>f TO1 TO UHt 
ct TO TOfa TO*i TO wfcra wj TOi ©?fN <rtTOTO farei 
faTOfaf TOr®c^, $f\ &rjst TOTc?* *ftTO ®tc*i? w ^ 1 

(*•) cro tro fff=tn to <2pitfo® *^c*i ®t*t ?fa ^ 1 
wrfenTO ^farTOfa <r^ c>TOti% c*r sfoTOTOt 5 ' TOnffa® ^ ®1TO 
TOf® 0 ^* 1 —to ,f®®<t ?ntf5^ «rf^<r ^rfc^F. 

f%^r f??rl , ®fv5 < > «sRtfjr® ^51 ^^1^3 5^51 «ii^v # ®rf^( 

^itt^rfa ^4® 5i! 1 

^ v tf%<r -sf^ff^ irfft ^*1 fa?® i ^r®:^ ®tc*nr 
01511^ fap faf 5n r ®t5t^ ^phi 1 

®t^f ^ 1 

* 

>1 ®t*Wartl (Terapuiatiu-e) ^ i C^3 W^'-f ®N ^f%C»r 

a > 1 ^ <lfa?^ ^rf^r) <rfc^ ''ifa^ 1 ? ^5t?r ®t 9 f 3 T'farfa 

?f% 1 * ct ®iTO^t^ ?fa ®t^t (Slwtc^s ^ 

»<t^ m TO 1 fa^« TOfa 5 ^ ®fcl ^c?, TO. 4 ! ‘99.’! offan:® nten <^ 
C^rf^f C^rfSTQ TOC'^ ®fat ^5r ®|?Tf<T ®t^t<3D ?f%® m ^1 I 

«inrht ^fac®r ^rfa Tt^Rtarfa ?fw w Rl, c? ^t 9 !^ 

* 'StTOPt Wrc ic^i ^<nt ®W* TOitWI i 



i 




So* 

<si^gt to ®t*i TOtfon ®to r «rcn ®frc® ^Tft® to> towi 

TO* to* Mfroi sn Tf9 w*f*i §srt<r ®tTOtart °°t *tFF i c* *t*t 
oft *trtr to ®t*c! stoi «rfFF, <n <efe*i ®t*f toti 

i SfGTO ®tc*rcr i 

* i «mtn I ®t*t < 2 fc!(t*r ®%*T <*tt* TOR TOt* ‘SRtfa® TO I fa* fafa® 

*^t® TOtFfa sprrTOntasi cwftc® nr«*i qftrc i * oi*# «rt$- 
fafa® C*jTOF ( f53I *) * fa?fi> ^*t* 

TOfa, *®st? c*tR*f5 fa®* froi 

<pfat® *flro i owfi & 

CtR^ft "•flfefrnlCR *$** ^Pf^C^T ^*1 
*t* f%e«n?r fa®* f»nn %3c® *rtf*c* *1 
^to* ^to srrfai:* *tto 

k 

0|«R CftTOFfi* St 9 ! TOCTtFt f<H<TO 
*CTOF1 *® *t«tc* i fa* 3FR f*?f5a 
c*t*tff* *wi ^b« *t*i smff*® am c*ttTO*f& *ffa*r 

„ *f fa® *^c* ; $to c*t*i<pf& fa w fa®* fa*i *rf**i i 

*1*1 TOFTtC* TOR TOC* TOR TOTFf 'SfTOTO TO *Tl | Antimony ®f<* 

«rc*tcTO *t*i iroffa® ^fc*r ^t* *1*®^ st 5 ! *ift*i *tFF I TOFF ®f*f 
*faw 8° TOrs ^*t* *t*®cTO rr* s^c® *&*, ®tet**f*^*i 
*fTOfa® *fcn «rfw i 

« 

* 1 to*™ i ®T*f tofttc* «ft« *** nirttfrt ®r*$f* *ffa*#«r 
*ft*1 *TC* ; 'TOlfa *1$^ TOttf ®R, 4*; ®TOT TOfa tlP! *tfa«t® TO I 

oi*to» TOi* oppfg *rfcor *tfa*i ®t*f «Kif»r *f*R oj^ tor nfro#^ <nrfac® 
ntesi *fa i sure* topf *fron Rtfc®**f ®ror wc*^ ^rhro qtro ®ro, 

^?r ^rR's ®w *jt^c»r ^5i ^f^n *sV* i 

# i ^5t*i *tf?i«t»iv5R i' *mO •jwtfTO 5 ’itii^rtFt ®t*f 

*lfif5t9PF I vi)®fg C3Tt«r *f2TpFt? ?F3 <TR«) ^fTOI «(TO «TtW fH 

f%^t!f ^tC^r <51^ uq® \§®tf CT ^ThT <ffijH 

^t^ri •?! i «r»rPFt?r fW ftti ^c® <r ®t^i «s^«t ®f%£®rt, ®tro 

«if® *m ’•rro <2tt^ *rtj^ nf®c®t^; ^nr*i «pft^ am ^»tw 

^ ^r«ry ^fron^i ®M*iftr5ms» t ^r«®*rrCTi 

jrfhW ^-‘•T aj® ^f«pF ®t<1 »J<f»)f%® TO =H, ®t?( F|fih. 



fP5l> 





w 

tonto nr*rfw i to *tf*rorc TOro aft aiwi «rtt* 

**» iii; c»A* wft «ftw to TO *ftc« -®ift ^*w to 

*if*5t«R TOTO TO *ft^® TO*F I 

«l mnj (Specific Heat) Jtt l C* TO nfeg f f TO* 

fear* ^tftcw TOl to** *if*TOi &% *nrtt<* w>tlTOTOt*fro* 

TO I TOtf** TO aflftl *tro«fr to <Sfc*l *1 ctm *f*TO **r®i; to 
« 

TOi **fwt* aft toto to ffa* to to *rft*i «rtr* t • 

*i ct *rro TOt< TOntarft w*r 

w «TTO1 ^**r *2^ TOTO WK =*fwi <ro i aw** 

^ftrc^ froF*f ^fk«i sfc* feci fe««»n c^rrfTW'T a TO« «tf«w TO TOc*i 

few*[ <p*®**f to*i *fwi TOf 'Q TOtTO W'f *^re i 

i I '5t*tWfa "Sfip*. ( Thermo electneity ) **f@9 *ff$ UW3| 

TO*1 <?ft *r?cTO £f(W TO or TO* ‘to:** c* i 

aw *« cTO ** (fsar * ) are? aw 

TO * aft c 4* fiwfc *i?^ 

s<.ui«*i TFiri cfe*tcw, are? ^ <f>o <®tc*re 

*f*1 awf£ <fsil\.mouictei *1 

‘SfTO-fac^T* TOS TO® ▼ 'S * are *t?tTO TO cStfftC I am«l *1 

sutc*^ TO n TOf 5 fe^tf TOc*r TO* TOtf^s ?ftr® tow TOire, ore? 

gnlvanometeiai fed <±Wift'® cfec* I 

araff WC*TO Wtf TOtr® TO <TOT*f TOt*r TO 5 * 1*» i« flfc- 
tiieiU TOf^® df I $?RTf®R (Touimnline) TO** ajTOTO a*TO aft 
ostfta fe**fc feTO* 8 ! i 

► i TO' *tf» 5 t*w®re i »pp»r c?*r 

^firet? toi ^,^nf^p TO^tc*! ^#TO «rft^, <7^*1 
>W9I TOtC^ l TO <TOtm »rf^5 ai^ 

TOTOre»TO TOap^ ^ 1 wV 
'STO SfT **; aiTO TO^ f C*UC^^ I 
TO ^ (1TO ® j * a*^ffr buttery <T 
TOW TOt TOR ^«(TfV» TO 

^f CT T lTO * ai^# Hlfii^ »DtlTO TOl TO** aw TO 

TO1W, TO ^ TOTO^ CTO ft* *tt*T5 TO^l TO ^TO 





"><>8 fars&to i (w i 

^919 9^*19* ®t9 xrt 9«, cn«rv ®f^ £f9tt99 ; *rf9t® wefts’ 

9*c*?9 ®T9 «rfV^F 9 if9*rfc c t 9^c® *itc9 9i i 

®9*i ts T9 f^fr® *f»t ^91 9tt9r, ®N9?t9tc9 ®t9T9 nf^eiwsi 

*tt* i C9*t9<3 «mf9®t*r9* *m< ®T9 9?t9tt*r ^if%5t^ 

*9 I 991, 999*, 9*t& tf*fs ®1C*19 £f®tC9 ^9*tf® 9^91 *tf%5t*R 9FTO 
4Tf« 99 I 

» I £9* Hfa»9 (Magnetisim) fat9t9 I 49*l»l 9*1$9 ^" 9 ft® fafa® J?99* *f»tf9'l 
9*f9C9 ®T9f9 magnetism 49 falRt 9 ! 99 49 ? 9$t*T ^9t9 

magnetism <j99t9 W991 ^tC9 1 f9*f *r*Tt9*ffi> 9fa ^®T^ ^91 99 

( *tf*r 9391 ) ®t9l 9^C*f ^9(9 £99* -rHy 4C99TC9 f«qtf 9^91 9t9 I 

>• 1 9t9t*f9» «?t»l I ®rc*l9 9?C9tC9 ^<^9* ’S'R 9T9t9f99* 

9fi?9t 9t:^ 1 c*ft9 'q *f«9* 49*4 j?< 9*f99i ®f>i stc^m 9rfuc*i 9t9t9f9<p 

f9»R91^ 49? 3 F£ r i i t : !'E ^iR (Sniping- of linn ) ilfW 49^ 

C9tf99* *PrK <sra® 99 i 'srpriir 91 capfat^s *pp, 4C9tfa9i 

( Chloride of Ammonia ) <2fC9tC9 fafsifc ^t91 4Rtfa91 8 9ttC® ( tC3! r t- 
f99* 4f>T5 ( Hydrochloric Acid ) 41? ^ 9jt9 ^99 99 i 

W 4fC9tC*t9 C9 99R ^9R <39t9 9R C?F9t® 9f'091 9t9 ®f9! 
f9|® 9^*1 1 4®97®t® ®N 9?t9tt*f ’tVfafr 41t« 99**1 9rt9^ 9lf®3R 

9&191 «TtC*l 


v5T*tsrfsri I 

(Temperature.) 

®t*l *K9t«t 9*f<TC*t 9TfC<9 ®t99f3Tf9 ff% 99 ^f® 4 9RT9 ^tW9 

9^9tt5 I 4^ ®t99t4l ®t 9 f 9^E® f9f®9 I ^9tC99 9C9J pF 'TH^T ®T9l 
49*f3 \5lftW 9^C® lf%c® *fT9l 9t^C9 I 

J{C9 9*91 9t^9 r C9 49*f5 *5tfCT >••« BR ^9*C99 9(9, 49? 

9tf5j9f «Tf9 frpPl ; ®t9l 9^1 W5RT C9tT? «Tf9 TjRH I 

4t ^°\ ^t9H ^9tC99 9f9® 4=9^1 1ftC<3 ®t99t41 49? C9t^ ^t9^t9 

»lf9® ^9t9 C9t^ ^SRI 9 r 9l 9t^C® ‘ 5 tfC9 I ^oo« «fC99 ^19^1 ^t9 

49T3f 9rfWl ^|I99 99 99^ ^*® &t9»t 99 ; f%H «Tf99l 9fsTC® 9 ttf9 C9 

«T5T9r iff9ff, 9*1(9*1 ^9t9 «tf99t^tT99 9t4 >®\ ^t9*1 ^t9 «T^<? 

“>. N ^t9*1 TC99* aifsri 9f*T 49^5 Wctf 9tt9*, 49? 4fl*OT 





^tn i 

Wl ^C®T 3t*l »Rll >•••• *$C»T8, 

^51 ^h5«r, ^st<r Tf3n b* sncsr i nR ^ncsTs* itfcw *• 

«rc c^Ttc^Fsr , ®rti *tc«i srtRu «r *rofc* grt^r wr*« N i?m 

*iw, f^s art* ntR “' i<, \ TOnr ntfw i c*rt»*i nR ^*farfa« 
♦nrK ctre ^ra? * 9 , ^t?n w *i*[ft* sm ^n 

»*«>• R* ^tn^r^n >• ntRre i 

^RR *fR <®rR ^^P# srfR 3jf3) i«» ntn ^rtc^T- fv* 5fc«rc*ro 

«ft*i »» N fct*i **, $rsn ^*r *H*rsrft ^o<,o N frt<n wtn i 

c*rR «fOT ^ ^R sm artw« «*cwi fR ^tc^s 33 s * <w ^ 
«sfW^ ^R<p ^R-rt^ 1 n^Rn 3^R c*jr* ®isnn *w steers ^rreTc^a 
'Birr : ^T'fh 4 sjRfi» “>* N ra<r <stR 1 >*«f5 «w 

RRs 4^/5 wc*R skst* «(i 9 smut 9 R ?* ; «r ^^r-rr srt 

*RRf n>j «rrw ^tr ?''$:*r3 ^rptRii ^fw, ’tsi «rsre ^1 
^f*1 ^*7 C*t*ri CT ’(TfC^ CTt^ W 4'«? ’FRiR 

3rc*fT fr«r*n ^rfc^ 1 ^$f5 nfrfaft a rc*T7 4^9 "®t v f ^fw *^c*rs 

«Pi?rffe?r ^twail ^f«w itw *itw 1 in^fSl wc*r ^wi 4*p 
^* p?f srt*r ^fV^p '«N ntRre *rfra, R* ^*R ^RRtai 1 

^5f|R^ BfC^^ .^tRR (Surface) *[ft® W *rt3TR T*R1 

^Rsi «rtcr^ 1 ^r ■st’prr^t'i <rf « ^R?r 

*tf^5?[ *it«?u ^t'l! 8< Rccg ^ 4*pfi> *v$ 37^<t ce^rt^i, ^ c^ ci^Wl 
* 4 ^? -sf 4<pf5 *T5T 1 

*tsfrFi ^1 **, <r « «r, ’T 

c«r<n Br-t^ ^<n w, 

^cw ha ^ ®rn 

^rrc^i c*r’tfli 9 f ^ f®^ 

*rt3rfir5 5rn ^3 4T^\ 

RR^ "sfWJl -val 

4«o ) ^9, 

ns^ Rr ^(9 wfc ^c»r« c^ «tra *ifiwM w 1 9R ^ 

’ttcar <r f%^i *r ^ bf^ Wf ^ nr*:^ ^ <$* Run 'e 

n u"n '«N >rR»"5 ^»tn[ 1 




f^rtsr i 

*tfto * f fm *f? fe* Rr# *ffeoF tot *rfinrti (to Wat&rV*'* 
cna) toi 4a, n4i 4ftt»r v TO ft can TOf, 4, fc can TO« ^ *r, 
can *tfr® w»r*cf 4ftca, aw ^4tc*a **TO faf%a i cnftn aft * 4 4f 1 
wen *t< wf%?n ana nf%nt*i (nc«i #ai at^F >••) n*f ncaw ata, TOi 
aftc®r a* *rtarff3 44 *•, a *41 «r*r i** * 44 ? a *44 «w **• TO> 
aftca i 

aftoi « t fa®to nffTO ft, fc, <s *rTO m *K a*ai 4ftaft4 i 
affir a « «r ajft ncn«r afar faafr *rfcanr entn atfaai casai nr, to 

a narfa® wcn?T <44* «ro 4 <4, *44? a <44 <44* wr a* *4 nffnrt, a <4ftan 
*44*fci can *tfj* stf aftai ftfro i caftara afir fwrfft toRt® to* 
fafcg 45t*t nan u° 44 <44? afa fW5 TOaa cata a*faai cawT4a, 
nai aften ws afa&tRrs aftaia aftr® a *4 * 44 ,? a aftr® a* *4 nrfaii 
aa^ wemr wroi aata ( to a*?n afea* *' J ) aftai afro i 

*4ft *raHi aftc® ntaa *4ft <4a*ft &&fm afro atftc®fis 

ca, jjftft aatctfa aw aft < 44 *f &4 naTOI ^aacaa *TO 44 , to 
na, few naatn fafafc aat«f aftre nw naatai faRrfc aatctf 
m i wfa, *4^pfti ftm arK <44*fti fes# ata-sfa a?"TO ntfro aa? fe^tf 
aftai feefc, atte ^43 wa ai ns FtPrcn atftte wFita to aftai fed, *4 
nfwin nFc^rgft ^twi nc^s *4ft jfo nro* «rm 

4»t4«l I C4C4^ ftn n nf^W WTO4 4n? n*f <4^5 TfRft 4f^ *ftsi 
ntfw® n^Ptfttn 4^41 4*^ 4ft4i 

4f4»^5 I ftftft TOta 'Sfnjc^ 4t4C44 ^F4 TO*I 4ft:<f, C4C4? 

n 9 ! ffC4 ^C4 4tf44 4^41 4tftC^C4, <44? TOt4 «?N f44tC44 
nF’Tcn^t 4ft4l 4tftw I 

« 

( OFW ) 

^4^T444 C44, Rf, <4 | 



TOTO-fsaH i 

( Photograph y|) 

. . .tow , fawi toi TOre *itc?, .wtro wwjw 

* » g 

fro i TO* .wto?! sn **. tos fawt^ tot«TO?f TOTO TOw 
to 1 * wfcrt «I*W fafTO I wtW *1*01* CTO TO TO* 5 * CTt^J 

*n **, TOttw ftftor, *rt TOiTO wwl *?TO jst^Ei fare csli TO* \ 

.tofatfTO sito ^TOrft (Amnii); TOw (size) 

ftTOfa. TO-*TO * ^* 1 * M* TO j OR TO-C?H> ( half plate ) 

* . . < 

TO*j CTO1 CTOTTO-Cflfc ( quarter plate ) *f§W TO? 3TC3* I * fTOtfa 

l ♦ 

CTOt^ W7tt*TO TO ; CW** 1 TOTO ®lt*1 *tSfl TO 

Ofc <U*! TOKW* *J* WW **, S <*RTOf' ( enlarge ) TOPTI $5TOTO 

yyrmms tsars TOo® TO TO i TOctft *TO?ii TOI cwtTO* cstto 
TO TOr® croi TOc® to i 

TO TO faw «r*¥tcCT *TO*i TO?i TO i w*rc*j *jts-*Ttt**l i 
4$ TOTO TOw TOral TO CTO1 TOc® TO; 4*? tTO TOTO"ft 
CTOfTO-Cflfr-TOw I WW tfWOT.WJtWTOW TO^TO*! 41 * Ilfs (stand) 

wrfTO ^ to TOc® to i ^tos TOror ctoiTO-c?i^-TOw i 

*TTO— Irfs WTtOTl I ^ ^ CTO TOcw* rtcw To I 
stTOTlW 8 wfS-WJtcTO, TOT* ^3pfcw| W®TO*> TO TOtW *# 

fpso? TOrl TO I *tTO *itrt TO cafe «ww TO ’ 11 

*T|CW *9 t 4H°\ wwwsfw WTfWTO CTOtW (focus) TOTO TOWW S* *1 I 
TOtff TO $fTO ®tTO fro *TOTO *« f*TO?1 *flTO ( shutter) 

ftf*rr*& TO to i cTO TO w^TO tow, wwfw^TOwtnri view 

finder ) c*f«0® TO1 TO I 4$ **»J *TOTO > TOTO rttw * fTO 
».f*& ^c?f oi *iTO wrftw ®tTO oTOPi^.sn; *> fad? * : tc® TOtw* 

W ♦MC^rt CTO^ 'TO TO l • TO* 4* WTONTO 
fcltor -TOto? *p pt# totoTO TOTOftww*» **tTO TO*f- 

TO«iTO ; cTOf»t **1 TO*I Ol'ww-TOTOT^TO"TO TO TOrt. :^| 



frosts i (wn \ 

faR fa>, its fai> ±rpfa *o* ^Ftc^, *jtcwt* cwt* * 1 * 35 ^ <tfw 
«wnr ^nwrc’T *\?m $Tfctf5FF 'wfcm fait vpmh fafaq crWi^t «rrw i - 

<*tTO ^f* ^rttR<n— £rr* In's i ■*rtt>rafa 

«tfas jffc^ (^mu ik 1 ifisiss) ^ *rfa*Ff%® ^ * $ ^rr^?i 
'*Jtt a rat?t O TOT1 (bellow) *T«W *aifa*1 *fa<T CVfafa, I 

«rf* ^fa«n «, ^TfP'nrfa •ftc*' fair, *fte fa> £t<?fa Tfa 

ntC^F I W* ^fr«t3 W C^C®11-WTf ^F #t$1 *4% 

«tffaC®T 'Stfs C*fat* *fto 2ftflt«R S3 ^1 I 't*U *f*TC® CSttfo 

(Him) 'S 373st^ ^i Ms i fa*w Rtfaa wi * «im 

wfa^rfer® *rrnr J i ^r£fa «swt^f,—*Tt* ^itt*r<rt; f *m c*i*n fa^atiR i 

*^,5^3 toTft &Tt* (stand) I &Jt«&! ^ WF 

WI1 'Ste it^T, C3R W«F sn %C*r I W felt* St«fa $&E® C^n TO. *T5(- 
*rfa S3 ; fa* ^jtt*nn sartor «rftV i aw ssfasfa *IS3 ^ 

>TS* CSfa3l *T331 ^fc® t C^tfc ^JtW3t3 feTt*t^ 8 sfa 3fa3l * VS 

*Tfarat* «rat sfasi «ra «rf3®^ R*ftst3 «rtfwr3 «t»i S3 i 

tot* *to st*i w«i ‘sroat* 3 *; ’sistt® 5 rw «t*i * 3 * wi *t*, 

I*|*t* felt*‘$ ®FT I felt*, TO^STfattSS 5 * fa *1 TO TO« «ft ?\3 

<®fr S3 i vfj^ < 2 i*nr ^56 tow ^fa<ri «aft cs, ^*rt ^Jtrwi ^it^c^T 
art^* f^ cFfc^ ^ttc#, *tc*^ c*f*™ c^ffa:'® ^ «n i tow 
^ , tfa®t‘ 5 t CTtrCH TTfOral c^t ^•Sftltl C*R •apf* ^ ; 

»w ^itoti ^us j *ntc*BH qtf 5 tow J tfan ^tfarc^r 

»ret^n ^ i to aF?f *ftoa <tt* wf^i 

*Ttw^l farai *i f^rc®r, rfw =n *rc*, *w to 

(£ltf p <TtW I qfa’Tt* ’TiTfrs W|7 W1 Tt5, C>TW?r 

nt^?r ^tc5^ fetfan ’ji fasw ^J(i^*r wt^?1 ^^tBf=rrw[in vs 
*fiKR <fal i ^rrrsrai to* ^^rferi fair 

wv fw fafa® *c*r i 

«w^—*t« ^PitFrai— c^lTnto cafe ’ti’lBf i *i«rw ct «*1 ! a 
»i#ri c^Ffatc^ *w« fat?rt fafa® ^t*r i ^^tc® ^f5 f%^ ^*t*r 
^i^r® ^nn "tm^r c?^mt i ^ 

nw ^lf5 <itt* \ to?n ^®s i5wf c^ *3ttwnr *tw to i cto 
wfOTfr® arfa* jftc’TTt *rc*, *w crfati c?ti> («*pp*e) 





*a i ^maata «tt» OTtra^ >*. fc afaai *f$s (elide) 

‘ *tcv 1 '5'tetr® *$faai atrfcaata,f^a a*rfeai fir® a* 1 ^ata 

»PT$ ,i Wfc*l* ^ta ( dark room ) a*fat® aa I aTfatf® ataa f®^®a ^*1 

1 cvfc <jfaata *tp 6 a^rttaata s§*ta ca =masf®r *rtr* ®t*l 
«> wa T&a i a^aatfa cstft a^*f ®tai «rffaata *fw 

a**! ^t*r ^t'o antcaata ^*rta.v 4 a>f& f$? f?*l aaa aifaa a*ai afta? 1 ^*tc« 
>*. a*a «rtc$ 1 4 aprc*rtw« v cttfc atfaa a^faaTa are <st*r ift® 

*Ttwatt® ^rfa'Q ?awi aira* 1 4$ aa«ri ca»Ta a»Tfraata fata atca*, 

^a* carfafta ai *r* 5 fa fata*a irwtft &’®W a*at atr® 1 ^*ttaa ®t«f faai 
ctfc *tfat® ^a s faraa ®tn faai ^at'afar.®, csfc atfaa a*fat® aa 1 ca»fa 
^rttaata aa^ta ^apa t^iftajfaat 5 ! (iusiimiiuieoiiB) ^ fef$a ^^cataita 
( time exposure ) CT'Qata «tft^ . ^a? a»W«fi|a a^t*la 

tpnil ®ta »wt*ttwfta* ataita ’ifaa'tfa ai ^Tafa^fa ( di«} dirn^m ) 



aTNjtfaa aatonrt i 

♦ 

a® ^®Jtfa **1 afa i cscfc a® afaaft ^fa $fat® *tca, aqttaai avfaai, 
^at^ai, fwfeai fi* ®®5* afaat®i ifa ■sff^'o #fta *f«¥f»r* a*fat® a$ta i 
WTa *fa 4^t*ffata far® atca i 

fa^ta—*r« anrftaaii ^ntatfc 5 'ZWa.c’marftTt® «ra saa^sfr 

caaarfaarai aft i carfafaaFfaata ww arjftaafa atta ^a^i $ «rfti i 
*ftl iaftt»r ^nttaara tta-awa 4¥&i fa? faai *,**,•» ,»,*>• fa& «f^j% 



* f V* 9< TOt I 


V 8* 

% 


f<8tS4 


f v 


cro c«if^ *hto m , $h\ c** p* qigf^ 

TO *feii ^ j qto cm TOSTO^ ®, *, *, £^~S1^ g*H* 

<j»Ftm ^frof* cart ctffc cto ’rot* «rfi|c»F« *, » J^ 48 f$$ 

fftfTOUC^tm I 4% to1 Wt* ^Tjt^tl^ ^Tt^TTfw^ *$$ 

tot mTOtr® tflfes , ®rfWrt*l ^ 4 ^rnTO-96* TOc.^ 

tot c*rfro *jto ^fa® i ^Jt^tf*TO*5ttTO* cmtfe® ^tfe* i 

TO *£1^1?r Wt® ^rTOttf®m sfl^4ark slide) m* I <£ftW fft *fTO* 

to q® 3 ! cfl^f *rft« mro&fro® «icto TOfeil fro *f% ^fae® ** i 
ms ^ stm *r« rngwi *tn%t tm* f^fTO-TO ¥ftes 
*n j 4^1 m TO 5 ** firc*nr *tsqj fro, “itt* i ^ ifWTLTOJCTitrc 
fSrtro w*ift fa?pr c*itst ®nt ^to ^ wfci ^fa«n i *ar®j^ <to® 
%t fTO ®TTOfa \U crnii m i <*)**f5 uwf& mu 

fawfiw «rt m « mTO«f* ftiw ’fti» tovifi 

fa*TO vfa c^-Tl i TOaTO Wt» TOtvl^ fetes TO^I TO 

Https *itc* i m fatm ®fro c$i> *$ i & 

CTOT *tc® ^tpm 4^*I1W TO TOTO C^TO TOTO «[fTO TOfc <4 TO 
TO1 faTO Wt* CT, *tc<® TOCT^I ®tfTO l 

ctoc'ck c^*Pt oQTO:*ft*t* fefiw* hh , mi tocto ^fro 
*fs ^Jtwtr® * ctocs*s orro m ; 

fro mi r ^ j 'SiTO^ ffpt® ®tf*re® <1^1 

Tftc’r i <ftt^i ^jTOc^ «if«w *tm ct, ft»rw t5^ 

f*rtt»r ^?n f5r<t>i ’w *fircn #fc*t ^n i ^r ^tc® cwtc^r fwi 

«if^®i ^iit^ *19 f^l»i ®wf?i ^ Him ^f??l *ft^t?r 

fW*rt1 «^w*i *«pi*iW® cwi w i mfaiw ^r» 


^spp^«| <rf^*i1 <4^n*11®t* OTTO TO I ^Tl’tTl^ ^itcTOc® ««to 
C^tWfT t%^ta Bj?f fef* ^ISI^I ^V8 ( l nil & tule ) »K^JP »f1^ 

f^r ^T5^t5? h*i m 4 f5^^ h i’sjb* w« h*i * 

<^rN fTO< TO *jtiTO srfro^ ^ '’I i ,, _ 

1 > * *#i p 

TOTO fw ^iTOir vfirc® to mi ^wapft* r^^^rr^fl 


f, *ITO c^fTO fTO TO ^ <4TO l , t , T> „ .^ij p , 

If— TOTO l ^ fetes® ■TO^ t TO t m > ^ Ml 

«fr f¥K TOTOc® tvayrSa** 



) 


tot 1 ® vmw ip^rter **fcv'«rc*rr ^ nrtKw’W* vri 
’^i f cw$ s n c^f^ssf ^Nr -*fai fch o&^#^‘dtorptcifH 
„ i ^1% f^pw 4firi <t«rt«T 

«Tt« ^TfCWl ^ ^JtPrtfT <XW\ carrel 

*& ^i farm ,* fl^N «w<psam *rcE*rcrr»i {pnmiiei) i <«m 
Wff vncroi ’if'cmi" *mf* m wpQltir fir**f&* Mt^i *w 



lit* ^Tt^rai j 

„ r cron orffct >pp *fcri f*r*rft5 i 

*re*r* ^ *w*r ^fwj c¥c»r*r i «t»r ^5 c*ffr 

j#fl *t*, *TtC^1 ^ J* ( 1 igu! ) *T«f5 St*1 wfl wf% 1 «»TtCT»ff 

On*! f*. CWCT C^C«rt (iiMiijf front J * 

^ ntC"t (cross tiout) *r.*rfTO <1^0 ^TfWF I «MfWfa n-fcffoT* 

W t flh f g ( *<v«»* b.«ek ) *r.»*fTO «rt*1 fcf&s 1 $srt JfftiW: ^ 1 
aw**-ffafcf ^ifcwt-sww <fff*CTr fc’nrfWst cwtiHiffi 

TO*#* wtr «rtf%r»T Irwfcte cw tf*f fcfs- 
*r&mi •wwr4fi%« ***"«&*, (wnytm 

* tw w* ^ a^o r 6$^ 

Wf t *tef& (i«m#r* r<t*foM} 


m f^itar i (>* •.<»mii i 

arto atari ftrai »rti (double ~ 4 fW) 

^fiofrr ftfaW ®f*T *9 I farm *W1 ( triple exteiMMOH ) 

aw *Tto'3 *f«T W1, 0^*1 'iltfltajsT ^Ttf® d>f*T'Ftfcl rjm ( telephoto 



llt'a 'VJtt^ntl JT-iJ^r S'? ( rising front ) TTl t 


lens )sg arrests s»si sftc® *ita i cswi artoi 5fsrr are <®re fw *if^pn 
an »rto <®tsi orfami s^re i 

Wf^5f1^5 •pK’W 5*5 si ^wre? <*Wta? 51ml StS i 5*rere *P$*T ^5t#- 
srftre ^rtft cafe armi sto 1 1$ *tfas st<rr aisretfa otfei s»t®r sc$s ^ 
sta i aj^ottof stfrers ef^j Tartar s»ttfcs srfa® ^tw, srrei feffaii 
Wtwfe cafe csfairc atwi sto i sreta ^reresre^to srf?^ s« tefai *tt?, 
'sew (£ir$j^ stores ^st* owfei f*re sta; ■®r*i srei «rffes*ttsi fare ret* 
tpRhr m *rta 51 1 

aprtresrto ats to si f stsi fa ^fsra to, srrsi stssre srrfiptn stfan 
srests ^firai csr sa safari srfare, *rts csrre Ftftw *tfaw to st i 
afarfa^fsc® *r$t®r ^sretfa 5* s^ire sirens srei ^rftssre wrow utfan 
ttfHl faare staffs stfasi srtr® to 1 sre sre s^re rtri?s *rtor ffef- 
ora ^fc& tflawr ^Ff%r^i fare wfew retwi refasts *n«r aw safari *fa«! ^ 
$ OW1 aw NQ CStfe apfaan SMS ^ Sto CT. <2ff^S *tt*T *falfe 05 




^tOTfaT-fo7ir*l I 

•"fo ifVc® I sft^ JffiPT Wl 

5^*1 I -Stf^S JTH TtC® c2ft?i tfa* *tc® C*ffaC*Tt 

^atcw fw ®t*r fftc« *mn *rrt« i 



C^®)1 fa’®*! *W (double extension) gtT'® 
^Tll^l C<H«l 1 iU #?'« -ff^t^fl *ICTO I 


®t*H5 Tf3l 9t*p8 >TTO ^Tt^tlfc 3^91 C^STI 9f9, 4® w 
®s9i 5tf t ®t*N *«rr fwi c^*t *w*n n*ri ®t<r i o®5Tc®i>, 9t?n .srs® 
fafsrct Tfwfc^ ^9 *9, f*R *f* ^ fc^«r w* 

*tc® *ttt<n 

c«tc®t<i ts* wfc*ra ^f^C'-g -fi^ttr <rrfan^i *9c*w ^fa«n 39 1 
*191 1 4 C*TC* i P« fasi t*1 WW 1 <F 5 T or 391 I « 9 t«F ®t*PFfa 

JJ®5* *2fFf9 TO « CTO« ,5 t^TW OT391 Tf9 fa* ^TfaTfaF 

9ff99l feft* 4^Wfaf9 C?«91 9ft 5 I C*T&9 fa^fl ®?9< yf»T *ffa 

Cfftlft C*TG91 *9 I 

*rf&fa i 


, Itfefa 'SftW <2f*t9 *ttC* I ®9TC9T £f ®f*T9 9mt9 JC* 'Q fa^T9 
(.ayourujte J cnX sfas *«* fafa 5 * I ... 




(W «<'wm 






*■ 


wH *$ * ftfa® Ctmtljft* cnt 'em. I} **$$$ 

e^fCT^ar 4 jfer n?n*m nrr ^nte J ^ -C^lCTr* UlN 

« 

.un Wfae tto ^ c*tc*« *ttfr* «*** c*tt*ffa i c*re*i wfin 

%?i cait*^ w fa*i »nj*r fare n • 



far^ ^Ifl ( tuple extension ) 
( panlkl ) C^rsfl TJtCTOl I 


— *nt <^*r c*ts ow ** *rf*cnr *«i *rt* i 

^C<Rr * *WC«* C®TC*W WT (Mween lens) ^Kt I C*^*T 

<ii$-TO*fat ntfi* 4^wmta 

cwn *rft i nr *fai c*rt*l (tu^^ei) #fnc®r^ *nprc*ilwt* 

c*p$si nr i 

*rcfcf»rrf^ nfrfa—^tefaeii »rtfetc^ afas, fa* <2tc*t*n* «4*f^c*tt* 
*firaw *£4$ ^«rfa far? ft* *firsi fare nr *11 **r ftfc* *t cti*i 
*i»^rc*iT«Ffa nr i £*nr, < 2 f?fa Hfafa «tf* r 

c*Ffa*m «h *rt^t?r—^ "ftfet* c«K»ra fa*r> n ifcfl ctrriftr tffa 
»ij£g frwr nre i vw »w c?tf? <ttfaf ** e^*i n i 

**** *t*f* nre, *m refac* *rc*o* ^fa& <#*R fH • 

*mfcr nr *t? *tn? <*fre‘i ^t«fnr *Pf$ tnfc *1 
cnfatwr *c ** m i *W ^te# W cq^wfcn) 



i ^8 ,<t 

cttc^ *rtfac* w w ^ *nc*n i ’Ttfeta c^roro f5rvd» 

*rft% *rrrm c»rc*nr f=mfc ^ <5,f$ csrctor 

Pwfr* wcw *rfif«FB* , «rrc»rfa sitc^r 4^? ws<v *tf?p3 

** ^^otfaniOT arcuTiR ^ i c*r?srW opW^t csr ntfctt* <t V^r® 

C 3 TC^P'» mp® CT^iTl *TfS I 



cmtuat^® *ftT>tai 

C*P*T I 

• 

c*r*f w fafm i * or 3 pf»i ^Ttoratc® 4¥*ttfa c»m 

sftt^ 'srfa^M^ «t*r att^« JfJtc^ ar*n m c^r, ^rfe^fsr® 

^«rr^r ofw^ *$, ®tfi»*it*f ^" p k «rtre i <sW£,t* c^tfc ’Tfinn 

isrf^pfSre ^f*i ^t?r *firei «wi *ftor c^rfc ^f?rt®r 

c^fhM qfirai 43prc*ft®m fws ^ i ’^rtpratc® \t fssrlfe cmr 

«w**finn*w*fir *itoF w *bw cw orfVc® tW ^<Jtf5r 

orc»rer *rs ^1 m I 4 isf*nrs ^rcm* *pm ^nnrtv ^«i am «rtt*F i 

*£#5* *Tfa OW^tfSr <&** (sino)e lens) Tf<Ti $9 C*PT (W ^"T 

w i c@rc*3fi 4% am wwfrl ^aftfa® *^imc t 

M^tef*lPwHT Cm 1 ! (Rectiliuenr lens)—^ C*TC*I «i|*PF»f C?W *!t^ I ^tT® 

c*ra <®»m *tc* i ^ c«f^ *tsi Tf#), ys < 21^5 >r^T 

<mm if?ft ^fsice *mn m i 


trow * (8«f Wtn'i 

CTO—TOt ^*r Sffojflft C^tsfl «i|*K C? TOl *f#f 4* 
TO 5 C*T (plane) «Ttre '$MC*fT^ CTOT^ W ^TTO fgffSft 3 FTO TO 
S^ri ft*, ^5«5f?r TO c^*r ^<r c?TO i 

cTOmfttattfW CTO—^31 TO1 *tf5RRT W< ** 4** C*H 

^ c*tto i *t*i TO ^rTO* TOs c^pt tos cTOre 

TO*1 TO i ^31 toto TOca c^rc<?r c^c^ri *15 TOto fare s* <$*? TO to 

’T? 3[TO, *PF\C*tm% TO 5 ? fare ?? 1 cro ^ faTO ^1 *J*TO wi 



CSF9f | 

TO*® 1 *fa ^^t*r to*t c*prl^5 ^t*1 TO^rf 5 ? TO* ^ TOTO't's *r*#hre 

J£*, 'SrfSfl ^C®T TOcTOSFt^kfa' .fajT ( ipoeliromatie ecroen—^*1 TOsl 

^«fa ifi^tfa TO) w* fa*1 TO TO r *^ ^ 1 to» TOT* w c*^ 
vfiTOTOrt* fare ** 1 

*rfa^ cto—to^TO* - TOTO 1 ^ cscfor *rc«rr 

TO*f 1 *t#fa TO *rtre sr$re c*p?t ^ far*l TO «r^rf?r TO TO^tl ^1 
«rtre, ^TO cto toto TOre 35 frofc ^tre^ ws TOfa TO^tfa 
srr^a fftcn* *rc«rr «rtre 1 

fSp*^ cto c*^< 5 fafa?rer cto 3 Ri TOa 1 aft^e fTJtc^r F5- 
•*rtTO TO * 5 tfwr?r ?*re TOTOre *tests fro ^t^i cTOr*i TOre ** 1 cto 
cto *<m TOa TO*i cto*i fcfro» to* spito TO*t TO* TOt*r 
TO **1 **rc<(T *rc«tr * toptci wrfa TOTO to TO* TO ?1 *1 <rore?r 
ifTO TO1 c^ ^1 \f^l cwi ^ 5 , f^ 5 ? ^^Ftw «rar$! »wtw 
. OPPTt^ C*W ^1 I ■ ^fpPlT 3 ! C®TC^f <S|4t^ TO1 wt*t ^ TO(1 

. ^f^i ?rl c*FfTO cn^ a to ^ TOt f%^pr® =11 1 c*rfTO- 
Hf^ f^i ^^rr ^c«it ^fro TO ^ 1 



ojftoai 'Q ooowr ooffao oocor cofttofS o*coof5 o«ri fafooto \ wi 
fo oNr ofor® oo <stoi fafoo i cwi oJtcooto *oooto wf 
fafaco * 2 toor %o ofooi coto o&o i oomio ot^i-awto} Wf %oi 
“fafooto otor ocot ojooh ootor fafoo ( 4*!tr® otoi c®r^i foofto ostoto 
ofo c^n oo#to foooo fofoto coro oo ^loor ^ftfor o$oi ofeco 01 i 
^offe ottos ^t“»rt orton i 

oft®r—ofal <2joto otc*to ofo ^foottr ®ra> orntool Ohaoi oto i ooi 
® ~ x« 2 j x 8 ^ 2jV x% i^ ; f^*sfooro«rorofewo 

DO X ^ ^ ^ 

OltCOOtufaTC^ OOftttO C^fOtfrfO C$T>, OfFBlfc 'S 3*0 Cflfc ^JftOOl 001 00 I ^01 

ww o^ oft*r«f»ro oto ottt footto oo— iroi, >*^s x *%?, > *^s x %i, 
«r^f% i 



oteortrort i 

Sit'® oj l ow tr o® ojooto out oto o c*fl> ^ f$c® otto i 

cotoH—^ softol cocol «fotfino fo*oi o$reo> o*fooi otffc orfawi 
CO% JTt^T SCO fool fOO*t$ Offsrfl 'Stt^'Q JfftO ooo ifootfo "0& 

C? 0 | o'feco o>oo ^foo cofoto O^OtCOi Ojott^ O^CO I 

Ot^fS—tol 40 »f 5 *0 ; ^01 f 5 fOCO^ ^^COWO CiT 30 l 0 * I ^OtO OCOT 
fo o j tJt c^foof q. oi frtto ^MWo footo.owto* «rtco i 

ajj^® Jfto—orfcooto woforo* ool Vr® ortco; ^oto fcoco ofo, 
'srf^foo oo i 








< 9 $, i 


18+ PfSJt41 

$9t$^t9—$5i cslft 9ntc99t9 9<s W 9 *ct; 9TO ^fo wlC5ffft&$ 
$51 *11*99 9ft9* i $5t9 tw 9/®9tf9 5f9 cwfc ^f&9, ^t5i orftre *ite9i 
9t9 i c9 w*r srt^sjffa * 11 $, 9i 9T5tc$ *59*rtfa c^w^^finn 

5 f$ ^fanr® 5^, ^T5tre $91 *rt*rt9 <rrc9* i cw ^st^str^ 99tw9 ^Wra 

«Sf99t 59 l $51 ^$ >3999, 49* ^ ^99 5$TC C*rf$C4 5f$ C991 9t9, 
«T9J<2f999 C9fa1 C5f$T® 59 I 

$Tt«*— 9*Jtt99l 59t$9t9 99& 91 9t* f$Fte ^B5 fam I $51 99? 5t*F5l 
'Q 5$C9 9><5$ «t»T I 



llt'O i 


4^5WIW(5-— H#t9 f5f*K9 C»TC*19 5J9 ^f*T9l 9t9, 49? 5f9 Sff^PfTO 5$9l 
«ttf> 9D? « «ttf>9 ^9t9 «rfC*rf9*-9f*99 faRTl 5$91 9t9 I HT&'fa fa*I ^Tt9 
*tf*I9l 95T 9*9tE9* 'Q ^t$ C?1ET>9 ^99 , »lTt*rl9 f -9fa9 tW9l 5^Tf5^ 9F9tC9F 
4^5£9teF 991 9t*T I 

^t$tttfr— fa*TT&l9 9t99* *49*- 4t5t? W«T *99 4OT *t*lt$9l 99tTOtl9 
9FtC59 49* ^fcfc 9t*t$9l f$9l, Wf5t9 ^*9 f9TOt9 «rf$'Q^t$ ! 5, fa*T®t9 
C3t9t$'5 C9tc*T9 C9tf*9*-99t* £ft%3 9*91 9tC9*, 49? <®t5tTO ^91 

.*tff%t»r 9t9t9fa9* f3F9l 59 I ’®t5J CFfC9 Of 91 9t9 91 falf 05?®** ( develop ) 
^S* m OffaTO 9TN391 9t9’l q£,t$WI$ Off9TO 5fWl 9E^9 1 

fa*ft— ; 5tC59 *f99C^ C9**C9*5 9t99* **rTC*9 ^*9 fa*t$l»r *tt*t$9l 
5t9t5f$5» ^P91 <591 9Tt9* I $5f^ ^5,t$C?rc^9 TO$ 9FtW 59 49? $5lTO *f$ 



^$*1 ^f*«n <?r, to *tfto c*rc»r if* ** *1 a**? 

to t? Hit i 

^ar^fcrtt^fto* 4ap!C*T*t*—ife «m TO <fl*s*£*tlt* C*®9tCl 
^^JfC^fSHPI vftTOHlf* *C®T I **1 - - - - - — C*C 1 ® totfa I 

5, 8, 5», <1, ® } S**, 

fclto <ii^*tc*rtiT*— > f*f*fc, * f*f*fc *i ^jr to** 
fctto. ^*c*it«tr* i 

srtto— 1 *rrwt%* it® *rrft**tre f5t** *t*t *tt**, ^t*t* *e*t ^ttotfc 
nff**i faro i* i 

ittoto—itcfr* fto n *r*>* Tjrrfrfc *tror* *ro i to* *n:*T ^ft- 
*tfaro ** i tot **r if**i fro, to*.iw fifc^s «rtc*ii if*ro 

4g 

*itt* *11 4f*rotit* fa*t* ijfrRsitro itHtol tot* 4^*r* $tfa*i 
*tfa* if**t* *i* vu^>n:nf«f *rfaro itrot** * 1 % i s>f*f* 

** *i if**i faro i* f ’nn csfc *Tfa* **f**i *rwi *t* i «ift<*W* 
Sftto *^< 2 |**-* |jf\a **Jtt**tTO iStC*T*R ** j 4*? CH* df* tflt* 
It® lTtE**Tro '8 * 1 * 1 $ *9 I 

*nt*t—*t *1 cartel fc 8 *tfft CHltlt* St^fa to *T *1 

c*rc*!* *5 **r 1*1 *t* i 

c*t*ri—5tanei *t*l <#11 fafa*^ «t»r ** I <5tt^®#Jt* ® c*rroi* *e«it* *t**M 
to *t*l **r 1*1 *Tro i to 4 ** itc* £®*t#t c* to *fto croi *5 to i 
* 5 i ® f&^*—to **tc** »*ra®, totro «mfl5 **ft** ** ^rtx^ ® ®f*tro 
**tc** ^ ®it*it* itci i **if5 *ttto* *rt*tttol **i *Mc** etc* 

»*^ic*IW* ** i 

l5rt^«it»p— <to *w **r i fcto* *<m **if5 *nfto ifflfto faro *9, 

totro 1 1 - >, *. ® « CW *I<T5 C*T8*1 *t* I 

8 > ~ b ') 

^*t*5t*® *C®T I CTOT* ** W§ ^9^1 *t*fCT 

®t*t*^t* ^u\ i *Pf ifl* < 2 |apt^ c9}j«5T?r <r*>* i **1 

f kr, f it. «st^fv i «swtc* *1 *f»i*i Wro* ftrM *nri 

*to5 *tC* I 

^ f* fir . f ^ f f^ 

^fTOP?%fe* ^ 5% 1 

. ^Et9t*L,H *^5 ** if* ^ <tf*lt* 1 * I «f*t^H «WT* I 

* 1 ^* ^*1 f’lwiif ^it* *c«o *t*l *ti: v t* c^tt* fir *^*i 



>*• ftwtsr+t (w «« w \ 

CTO W 0P®*1 I fvSfo «W5~^f?R I ^1 

nt*l »P3 05 tfc to ^fsrata *rar #tkl «rfc5 'sfti *raf&*r$ ft*? to^ 

wi i fe *r® c?tfc to ^ <2toit«R to i cron f m 

t® fare to r >> re <®faH fa««l *fl^u:*tfaffa fare to i 

(3FTOS) 

^iWfa f»rar i 


TOOw *i»r i 

^faftre *rfacro wt hi *tro ^s ^ntrfa 

sfroto® i fro oi fe*rfatrof»r ‘^rete «it*t <rci «ppto, <$<*<1 

^8h ^oifaRfa ^ifafaufro tfrerefeiTO fafa®, «fsr*ri 

^tW'orwnr >rf?r® ^faws '3tre»r*t < ^i art^rw^tfafa ^ ^TOufro 
< ®lf%^t*l ^ toto <®tre sftfare i fwr fafawf? v ff%«rt«j 
i oi ^*iMre ^ti r ^'®®r *rfr®, ^ refa refa# *mi 
tfreppfi^ Wrfre *tre& ’ifrottn ffa ^ 3ffa *tfare *itra i caw* ^faro- 

>if^5 ( carbon dioxide) fatTO ^Cftf-C^t^tT I ^ Tf’sffa TOfOfa 

*tfrar:«i «rer® 'm *rcfc. fa* ^rfa-TO^ *&re toK fa^ret ’tTffare 

«i*t>rrf^5 wi ^rf^re *ttre ^i i ^ti:W*r-fir® Wfa 

^fw 'O *fa-3tt«f7 «rCTTNf^fl I *ffirol1 |fa *fftre >!W 

*lfrM^ wn ^si i TO^tre ^rtsrore or *tfrof*i 

'crt^, '®TOr *r®wi 4*rettTO so. 'brcto ^ w yto *ifare 
«fttro «ifo^ *vm i ^ TO**1 «ifa> *rftfa ’tfroM $fa *rfare 
for® to *r«£fac*t fwrt ^$re, «iTOl ’ifrof^® 
l^Ri *?tfre <ttfw i Tfro^re ff% nt^rr? w to®i 

^*rf5T i ^tccf^ ^r^ftw 
»rm®® jwt *tori ^rtt>ro®^ i «it«r «,*. } o•. 
WI - K* •»• •»• • • wii *jp6 #BtC^ i ^ 

V '■>«/-•» f * v 

mW^ w> ^rtw^^prtonr srt-ftfar ^t?r*i 





tracro i ' >«?v 

* 

«rrftr®c$ <x> ■ *mc*W 

yi yfa ^rfa® ** ♦ 

yti-ywra ^ta> *lTtF& ytt fe’TR *fay* fm 

ftite *1%c® y$t«r or *n <r, ®Tyftfr* yfa *n $fyy *rfayri 4® cq 

®T*i i 

yRR-arfaCSR ff»T®1 Tt!:*rot*ra ®t*®CT7y ¥C* i 

tfi?’ yM-^lt ?f% *ft*» ®W y$cy fayy i yt«:W*T 

’If^arr*! ^f- p t-^ c n WTC 1 * «fS» *tfyyf«l «r®T-3tf*t* 

<2TC5t^=T i ^tc«f^ rffafN *r*r-ytfny if% i?fay-qm«Ty «j#* fyir-W*f i 
«rt*i ?rrfy® y®yj cy**t fywy®, ®$*nr *r*vf^®tcy w$^c® 
■yfyy® ^t'Q to® ftwy® i 'eit yf* «r«T-^rtf*r^ y®to®i yfy yys* 
to yfa yi stn *rr?i, ®t*i y3c®r® *ffay yy®fty fy*m y$y| ^tky, toj 
«rfatcyy *tfyf®® #hR # c tt*fr y*«v«f ntofW y$*i yfoy i 

yfay ®fcy «r«ry *r§t® *rfer <2fly-^fyto ®T*tytai1. *W 

'srr^ ytoft, ’jfaff yfty , *rfyttyy ^ycyfPl' y^*l i ®t v t- a rfarty 
yfyyti 5gy n?yn <2ftt >»<»-f®faf <tots}® i «rr®tt*r tort yft*r fcsf, 
«*«fyl ^jfyffy , sp3iwsr3ft*r ®ty® yt^*r fSrrar cy ®t*r yfarl y#yfy, ®fy| 
vsrfyTcyy «?Rrcyy nre i ^*tf®y ^rtfw y^c® *tfrs 

a ^®rcy *ftfy® ytto® *rfcy, o rt *ifircti ^®t*t ®tcy 

y«fa® «rtfyc®ES cy, *r® *r* y*yy yrttoi ^|y TOyfty 

^yyrssRy ■Ptfy® #?c® i «f«l^ «»t«f 

^tc*i f^w»f *$ ^ i ^wf ®tw^l ^f® 

^Tf=rTsr, ^®r^ ®«rrf^ ^®ic*r^r <if?Rt*r 

^f^fhr *?$$$ i tfM^r «r^a®hr ^t^«i 

?4t i ^-ar®*!^ Wf’f Tfon 

utf«r«tc^ i ^i «rrf¥®, ®t^i j^c»r TR is t *jf<rft 

ntf??i *rfcn 1 £twt«R ^r® w ctri 

^fwi w$z% nf®® >rfsR-^R ?m?r 

^^r®cw 1 

crtl ^ <R, vfiRftr H® H® *fartas 1 

*t«r« w <sm k. ym ^1 ffa* *r® »r® ^rri%c»r« 



><f * fTOfa I ( *4, atf »!TO1 i 

A 

^rf^rar* faf*fatc*r ?Rf$ st *1 arfftc^as i « w TOrci’ 
nfta® c®tro*t s^c$ *rtRc®c^ *n, vptfzw wf to 5 * ®fac® 

c 

*^c»r, to*rt ^sM-fSrdrtcwi ^rat®R *5; *}R?hr 

c®f^, ®tc*r sr?© ^*r* *fotcf, c*te ®c*a 's Rf® 

* s tf%^t e i ^®,^ 5 ®rtf? Retrod ^re-n® ^i <rat*R i fo® c*i$ 
%CfSr % fk* 5 % **Rr 5 *ITR sfl, CTtfcfajfc aitnftw ^fw) a-R l 
®CT ^ <^t^ 1 'lf 5 aff^rfar RW 5 * f^RCT «lt* «ftt® I ^RTTO 

CT V fr’T ^1 <R ®C* «?tcw ^f%C*<T *rf^W *ttt, C*Tt ^ *}& 

i c^ro crt to» **R c?Rt*r *tt*i tt? ct, c*rtf*f® 
wR CTVt ®f*t arc’Cyi «rcsT^ ^53 1 c*f§ W *ftc® Rf«r *rfr 5 

«ro®s v0,0-0 Ri> *ff*r *ff®® *t*rrc^ 1 *tf®®*M *ffir-®nra 
$51 RCTO'Q Rfa®®3 ^CiTC ; Rnf ^ •«,••» *r$T 5 * 

*r#R®l 1 ^ «N ftor qft* c<rt$ «rlftai +\fa *tf®® jfcrfc* » 
^fn^ir w* ^t®r f*iffcfc *fcrl fTOt$ 1 *ff®®*ri totR ®br <r, 
♦,••,•«,«*» ^1 io^o^^ooo qfwi <*nlRR i® 1 ^rf^nn 

c’rffet^ !,*•••,••• *rtfir 1 -« ®tz*t vty wftrc*i 

^ 4 * '©t^r *ro m, *tf®®*M ^ 

^fm\ f%$& ^fsrctc^r 1 *p 6 w® ^<tf 5 **t *foitcw 1 4ft 

SOT *ifiprti «•,••,«•• 1 

«f*i-*tf*r w*f®| ^t' s Tt?« ^t|c®ci I Tft"*t 3 ^Rart^i 
3 T#«Ffc«r ^rfc^p ^i, >T^ 5 f^ ^R«rf%® w 1 w?r-srffa- ^rHPRj® w ^f*rart 
*fiwRt?r r RRf%® ^1 q\u? 1 w 

®^<r?r *r£fo®t'e ?f® ’rPrcvTH® ^ i 3 tm ^rwRtf <rfw 

crif^p, ^#tTrf 5 ^®TfPr 9 (fiRtc s i c*rRt® «lt ^1 ^r,®rti 
^c 5 * a, <2f#R ^»tc«T<T sf®n TfcH jr® ar#t- 

f ®Ti Rfaf^R^r, c^rl sfsi ®rf® ^fir$ ^stcii f^rsR 

^y’ttc© «f«r ^ 1 Tfir^^^T rR® Rt^st 

1 ^ ^| 5 | ^©rrR ifk* ^rtffT cjfRcq^ 

<r ^t 55 ®»r ® ftw R»r 1 ^ »pw 

CTtRr^, ®twr anni[ ww <%l r*c^ 1 Rf%a 

t <^rc®v wfat* ^t 9 f®Q Rt®» 1 W ^stc’r ^rfiT® c^Rr? iFfsn ftf«m 
awnr ^fri c*rtt *rfo, ^ -sr^ar tpw «Rcia <*rf®faRn to 



ntnr, os® 5 * toH ?#»ih to® «mi ®tfi® *t?K ®®r® to n 
eq^rfrt TOtfTO is, ®t?i t$c*t fTOtro ^f%c« ci, ^ ^®tro 
totot ®r£f? f*rfcr i 

*jfaff<T ®? f^’ 0 tc«i<r >«&l fc^r apTO^W ‘Stt&'to®! ?pff?TO 
® jnroTO .15 i ®fn®TO? apfe® * 1 #$ ?tTO ayjtTOffi t 

l^f? ®c? « 2 tjy? i#T-artf5'STO e i fTO® sfiTO^ 1 ^ aji® TO® *tTO TO®- 

TO? fa^ffa® && ^ffTO® 3 ! ®C<T fTO® TOsTO TOpfl, c*& ^tTO 

TO® TOr^t®* to®i fTO<TO® ®t?n c?*r TOc® ®t?l to i ®TO ^ ®t?w 

®TO ®TO*f? ’Tf«C^*r ?^t®t TO®®*! l,<t°,oo 3 ooo ?VRT*(Cl$TOr 

aroc®? to^i f®*® ?^t® to?, ®T?i to>to ®f%ii ®^itc^® i c®f® cTO 
TO® arc® ®w® ci, ®?® w s^c® aprar ®fTO ’ft? TOti? 

^tfi^tfvt® fe® ■ f?i <4®® to?® ®tf®c® tot® ®to^ 

*$® <sr®t® w^ft ®TO?®*?^® sn i 

sttTO to®* ?® toV® ?r$c® ic®<r fTO^finil i® i 4 $ 
?t® TOarf?®T? TOTO? ®c?*® to® 4?* ®fTO 

TObtoto «i®j®c?? to ^ c3ph irffroi to*! ®#t, «rd5t ^®rtf? TO® 
ciTO® fTO® ?%rfre: i ^ to? c®t® c®t® toc® ®TO® ®TO«f? c®t® 
fB^ TO, C®t® C®T® ®?t® TO TO aj»TO?, 41? C®t® ^‘C® ®?«I ® 

& ®t®fa Wc<? ^t?-®^®-®^® C5®® »W^ «ff®? ?f?TO* I W 

®f?*l wert toTO ®?nTOc® TO? «, TO to®? it?-®®® ® < j,®ic® f?e® 

f^® i <?rt srg? «(?*r ?HTf® tot ^ ^b? c^f»r- 

C7F? ®re«| ^?rfc^ I C^ST^n TO r K-aT'9«T f=T^T 'Q nf?'5<P Jfl ^C*T ^ 

?t^f® ^?Htf® afl ^tC5T CTtf^r^ «W^ 3^C® ’ftC? 

sn i ai^gar ^artwt? ^fsrsf?^ ^c® 

<2farrf«i^ ^ cx, <2tTl^T ®tc^r •ffarfl - ’ft? ?tcTf? «rj^«t «rt^tf?® f^r, ^ 

^f®?® i 

IC’t? «t?^1 C«rf?C»I TO W (X ®^m?T «fMt? ^TOT^I app^ft? 

TO I TO «rf®?® CTOW? ®® ^ 5 t^p TOT 4 ! art^ I farfSl’fts*, 

CSTt®1 ®faRl f ^lc|fsT51 'Sffr'® C?C*f? ^TTO ®C?? ^TTOft® »f?1, 

^i «f?f® ?t®? cartr^-^art^ arfron c*rf«tr® v rt'«?n TO i ^ar ® 

^’T? TO TOfaTO 15 I * *\t ^TOCl Cl aR® ®? fTOffi® 

®tTO® f® fa? ♦tfTO CTOtC^ fara®t®?-f® Tot® 




fWft.i C>* I 

■**' ' ' • ' «*■ ' * 

*faw to <sfafa *t*rtf *ftfafc » ^i 5 j*$a <#1 *fa 

cv wrefa *fa-wi s* 4*? c**-ijrfa* i *fa *?stifa *um «*** tffaws 
tfasisr fac*R fcrft *^«i *r<rfa ^fac* *itsi *fa <r, ^fa-acs* 

^fa** fas* fa* 1 ^ **s «r3rtc«m *c* ^*1 *repct* *rh fas **is* 
*ft c*, Tfa-wi *<6*rf* «icw *fa*^?r **-***11 ^ *u^ fas* 

fa*, fa*i fas*^i *^*r* fas*^i , ®riw^r *1 ^c^tq TO* *cfc < 
*>c* 4 % *fas*3i *jf«fafa TO*T* *xif*?ii fa* *1 i c*T* c*t* frfft *tt** 
*fa-*'©* ; t *$% Si* fas* fa* 1 

*0$fa5* «PT*t?r fa*<Pfa 'rot* aprfas *t*rfc v tt'sfl *fare *tra 1 'srffjR 
*c*5 *2rt^« ^** ^nt*tt?r *fa$l *s ct, *t*lr® <$***fa *tt* rjfa^fa 

^fa-wr *("*-**11 *£f fa* *farei 'St^s 1 *jfaffa «r* *t5jr *to m*\ fa* 
c^r, *t* *t**fa *$** ^rfafa *fa* *ro *rc 1 *fa *w *rHTnra 

fa^a ^fani ^faffa ^rrffa *ro fa^ifa *fac* *v*fai *^c» t, «srt^Y s r *tc* 
^faft ** *ft 5 t* *Wfa$ fa* *fa*s ^s 3 §?T| *F 5 I fa* *W 
tort *w *t«rr *rMt*s c*fare •it'®*! *ro c*. ^rtffa ^faffa *fa-*** 
*^3 fas* fa* 1 ^ ^ fa*ffa> ^rrfaifa **fa* *fai* Wt ifac* *fai 
*ti, ct ^fa *f§ ^TO* 5* c*t* c*t* **cs *fa-*st* ^r^r **-**ii 
*ffar* ***) *jf«fat *T*tTO*l TOTOfa^ ?rrfa^ | ^trf^ C^fa C*fa TO * 15 : 
*S«T ^t?P1 <f!*? apF|»»?t5 fa®T I 

^-sfiQtsnr ^t 4 ! «tfa*TH *fa*l ^r*-*taffa *Jtnr* W ’Ffwe 

*jj#§5 & *rfaTtj *^?n 1 *if«* 

^nrW * ^wfa^T* ^ #fafa ^ts?lfa* TO*I faftt 

- ■nfa'*^*! csfa «tfa*^5 at** **t^ 5j^5jy *farai fat*5*l *fac«i* 1 «$p# *ifai*- 
*•1 ^*1* *fa3tfe*R c*, ’Jfaft *rtfaf?H cw ^sfat *#*rfa *fa*ft* 1 *tc*^ 
*33 *1 **a? to<t *tp6 ^tc*fa*sl *1 ^fa TOfiTnr ^ncrf’Tt 

' 2 rwc*f ^fat* * 2 rc**r **fare *fa 1 ^ 5 ** «ii**f «r*f*p5 fa* c*, 

<jfaffa *5!3FT 5f%5 *c* *C«r WfTO *fa*t e l'Q 5t* ’TfaftC* I *5*1, TO- 
*ppifa* <£fafa c*lf*** *wrfa^**w ^fa-^rsc** «rfa® ^fsj* 
VH^*i *fa?tc^ j 3Rt** «rfa* c*tfa* 'o **t* «rc* fafar* ^®*t* 

f *" . jv v ; . < 

«m os* *fa*l «rfai *^ffa *^ai 

*»tOT^ *fa*t c r at* *tfaftf 8?fa f * i %5 *^a 

r^ftitc*. ^*n 'fl** fa* ^fac* *** .^W'VMt 



■s<t* 


* ’ 

f ^ TOtorcs TOt ^tcfnr apro® fRror Tfcn 

«rtfTOW ^to® <£tf®to s^rtto; 4$ cro nf&vs *repro 

m #** # 

tofc otorw <?tok fa «pt ?1 
*tto® ^toi fi$fto stotto i 

ctctFs* TOtos ’T'tff ^fro ?n TOro^ to®TO, 

TO^toi, *?to TOfspTO ^r?fa cto^t ^TOrto *tf»«*r«t Rto TOtor w , 
to* *TO*r« to to *r^ to i <#tfR $*rf* 

TOrocTO f^-’ip? ?fTO Rc^to 4 TO^sr :3 TO*®TO i <*pr fa 

<ut aiTOf <TOCTO ( Tropic* ) *T8^5 TOUT'S ffiTOT <g?f* 

TOroi-tocffTO toti qtsu ^TOfro* *rfwfcro *flS^to*cTO qfc 

Tl TOR ^ TOfR TOfa^Tfa ( Pei ini m ) ^| <BfTO fcvfto ^T ( earboni- 
Irous ) TOW3 *%t TOP? ^ ^1mf5 faaT • ^faW »2RTto 

^C*T 9 fa^TO*! TOTO TOFfW f’TOfTO toft® '■Tfafl TO*R TOTO 

TOt; fa* apre aro ^ sprh TO$*fa TOf^fro, 4 TO <*W«1 tow *m 

«f^T atffrsf CT, TOT* f ®*to ffafa TOto*R c*f$ 

Rfa «ttlt»wtw, CTO^I CTO'?! TOTO *a^« *im *tW *tW to I 

^TOCT faffa® *to CT, «ffa *ft T* TO** *Rj* ^®TOaT TO®- 

Ttto *%*fTO ®fafa *WTO?[ TOW aflTO WTO ( Ttopics ) *|ffarW TO^ 
TOfaltTO, TO^tol, Wfa®l TOt&^Fl, ?fa*l TOtRf%TO £fafa CTrtJ 
MCTOF TO*^ ^Htf® to I 

c^ tot* stor to to* *to» to? ^TOrtf® to ’tfrori «r*itto *totTO> 

c^ 5 ^ atfTOJ *am ^ppp *lf«'» to 

ay ft' C«P T C% ^iTO to I ^to <*PK 

3nt^c?i55f?r ^®r ■'tfe^s #ta ’Prt'c^T^ f^fst Ru^f^jw ^sfto 
^dft ^TRtoH ^ R 5 ^ ^FfilcaR I ^ \pt 

' B n^ ( farfl ^r^tcwH tor ^toi csf^s ’Tfrc^r ^r<£f^t«i 

’VfircaR I ^ «rcTOif tt TO ^CTf^TO?f 

iStTO Rto TOsi ^,«•»••»••• TOTO ntp^TTO ajflto 

^toogt ipjl ^S 5 ^WTO CT, 1,«•*••,••• ^TO ^1TO1 
totw stot ato^i t tot TO« Rto^r ^t*r^toto 

itotOI, ^TOCf C^R I C^fapOR TORN 

(£tcro ^S3W9 «rt#RTOf tow 'j^roiTO* to *pto t 




( 8 < | 


f¥% cx w® *rf®®*ti: e fa & «rto® *rfai, ®t®i *rt* *tto fftto® 
*rft i 

^ f*rto ®tc*r «f^hi fl’i ^to® ’tin 

*t* ct, rjtot >sit#toTc*r ftto *rf?® to sn i ^rm- 

®?n®l <2W«i ^ns^s 'to* «rtorc®?r «rf®^® i toft® ^ra* '£t s rtf‘i® 
w <x, «rt^s( ®tt*i Tf^ ^tPf, w* *pra *f*r ^fsto 5 * *ft®*r, ®<t*? toa, 

®i stoto; «w cs®^ *nrK 4 $ fato 
«w*t* «R**r ^ *rt^ i ^ <sttffa ®tc*r c^®i( nwtaf bf*t ®rt? fato 
fof®* «atf®tol *w ^tot® *ftto $rtfot® ^ttotto, tott'^fatfi® **, 
®«ft ®toc® c* sn* fato ^®*t* ®?tto ^^c® •tito®, ®T ®1 *fto- 
*1 ^toi to *firc®wR i 

*p*r ntfto ® c*pf ^wn? ^itsto®i ® ®rstot*ra 
to®®l wrftto i <im*t to® w ^rtwn® i 

Stt&fa ^Tf<rf553®1 ® ®TS;®®C»Rr to®®tS 4to*t v\4 to, 
®t^t ®raprfa to& ®to i cro ^ foto 'QKqft 

®fato tots *m ®t*,toto *ttof®® ®to i «it*r *i*r7® *® fato ®t®i 
toto ®toc®, ®t^tf tot ^tot^ ®tc*r^ ®Rtwr to i 

^t®ftr «4®*r c®*i *t* w> ®re* f® ^iwr *pw ^tc^r 

^to® ®tot® ct, <§Pto®sT x) ®w<r tofcr®^ ^rc¥c*rt'®irfORi 
®f®i *m i <#toJt®, «r?f® *iot* fl*r xyx 

cf®»t wc«hr to nhsfl ^ <^r, ®t^t^i ^®9 ^f^*r to #tf^® ««rtoc® 
<ttc?r =n i ^c® ‘Wfi®' wx ct, c^ ^*rrsr ^rrc^r ^r 

ar®c®r «Rf^f®, ®wprt <sft£fa ^tc»r to 

(swr to i 

to* *c*r f^to 1 wc»r «? 5 T 1^to®i ®rsfr ®f«*i ^ 

«2ttftotc«r fto-'fteq, »t* totr, 

x\ ®<*rt9 to® Tf^ ^rtto ^tto,^ ®w ®w ®r^-®®canr« 
ntof®® ®toto i 

<*r#tot^ ® w*r-*tfH* ton *if®toi toj 

®f*rar ^f®c® ^rt^rt , jf®fhr cwfa cw’i w* *rcn ^to 

to, , 8 rW?f »rc* c^ ^c®*r tofto to i *tpto^ 

< 1 W fpr* fp® <f®tt*fcf *ttori ® to 



srfaETO ^t*T I *<t*\ 

afaal acal siata ’it'sai ata i fa** *rto <2*1$^* Tft»ra «r*ataa 
a*fat*r sto® ntai ata ca, a^ata ^rcw ^ft’fa *rtoa a*a** ^tfaansa 
«rfata ato at «ra®a to i a aa^ *rfirat*r w ai ^tr'ta |Ti 
*trac® *ffca, «ftfN^tcn cat aa® *rto faaato a^atcaa wr 
«fn ®aa ^fat nto i ®ca ca»ta® -rf^t ^*fa nto aa?*r a*faai aa«t 
♦ffaflca*' arta ®fac® <ttca i to a*aa ca^ta *ifiwri ai 

«rc*nr *tfaatl yta ai ^fw *tftaTto, ®tata atoftni aai ^a*fea i ®ta 
<Sc#gf *Nto am sm a^t® w^\ ® jfw ^tota aa®fta afsatre i aa® 
^f® »*it?N atoaca*ta aaca aaai?f afaai «far * ^c@r?r ’rfaata <*toa a?to- 
f*r® to. ^ata aarapt 3 ta af% *iftai a^atca Rtata ^toto ^tatca: i 
ca aw »rfo trfaafa t*i ®tm «iaaacar fa?® afaai caffaatc^, *nw 
■rtv^ ^faata *tta®a fto ata«t 1 aw atotca cata ?ta ^*® atai 
*p 6 ®atata ato® atatc^, «rtafa cata *ta ^ptci 'srw ®faai aa tora *a- 
^Tf*r wuft $a ^ata •tftatti 1 ?*r ®tm <«tc® aa? 

®ac*a «rfc^ «itata «fa <?tf*r^ ^to ^<fi 1 ®aa-atf*ra a?ac*awtw 
^®ta ca\® a^STl at^C®C?; <ira? Wta ^#^5 a^ai ara '©t’t 3Rta® 'atfaa 
a^c®05 1 af? *tfato fa*a< 5 , am *jy ^a-®ta ffa atota ato *wata 
®T *1 *tca fwat ^Kf! ®rCa® fall aft®, ^ ^®T^?r #t^S W*T 
1 ar»f®i*r *r% ^r^?r orNc® 9 ft«?n 

Tf?l I tca >i^c^ ^ rc^p ’itj^ <sn^ c^fasi- 

f^«T 1 w* «rftra «if^^ ^«r-«t^r -srR ^p%i ^"n ^fa^ 

^ara fta *rf^^T 5 witra® ^faatT^, w 

^sTBra ^<?n ^tatfw^r 1 ca c>i^ ftCT ®?*i- 

^Jcaa ^ata ^farrs ntai ataca, «i*[-®h c?\ t *rti« 

1 f^rr^icaa - < Tf^RC*r^ ^rsr^aa ^ca ^caa «rf%a 

’Tf^al ata, ^tc 1 ® 7f^« ?a ca, c 5 ^ ^ to 1 

«rtfN tffnfta faf^a ^a^tc^ fato cat^tc^ a^fto crai ata ca, 
er* ^ ataa ^ISa an^i ^®ia cat^ fc*iv*ifa *Jf^ta 
^a^ta «ifaa^a a*faatc^ 1 ^faC^a faf%a ^a^ftc^Q ^tcaa ^a^ 

aw wifa^s f^ai 1 < 4 %. aa^s tato csjta^g ^ 5 ^ra^ta at^a ai 
^tacaa ac^F fa'Waa* 1 fVi Ra^ta afaa^a ^la^t-af^» ^faat 

j^s *aafatca fa^s atw, *ttfra ^ta n%a afaa^a aaa 



Mb' 


fasstsri (>***, *<toxh 

^ i fnf®* fanff® s faw "ffaFa nt® £tf®nTt® *PMt-»rfef 

sfarbr nftr w*r?i wtf s&ntn n* *$c® 

-pfa'Q fnsj# ^?[ iif^ | fa -t^to ^f^pft ^t® epfant HftF 
, *W(ifl ?r®m st* srf^, (7^ faf®* «rc^fa fn?tw 'e ws?- 

^Ppf i *rftj-<£R«i nfa fw ni fw ®t*l «rfa\s *tfre ** i 

^.y* (Tf <§F®fn ^^CT5 ®Hh 

^ c’r, fof®s sen ftf®s ipftm ^te^> iw sfwfs ’nFsrsfw 

C^T <4W Wf®TfW Wfv nt*T§ TSnfaFSf TOtfa® I 

nf®lfa4 *tf^f fo ®t$i vii'«R's ^f%r® nfyi *r r 9 i 'wr^r^j 
*WW ^ nj S^ti ^®t?*)1 W*1 (?T *sf*TS ®® 

nf*TO1 ^?hp® •Tf^ I 

'q ntn ntai 5^® ntntfay 91 *% 

Wf fas 3 ?® 9t nt«R wfac®^ i ^r® ^rfffa wtcn 

*jf«rft <t r 99® nrK ctfan wf^ifm, 9 ^9 ten ®t*f$ fat 3 ?® T§r®r^ fa^i 
®t^1 fa^tfa® *9 *rt^ i ^ 9TO nf®®nc*fa fa®n 9®t£9wj wfn? i 
wt®r®f3® nknn ®nt*® ^197*91 fa^a 9»fae®c^ i wtnt* 

'®rf®r 5 fa® *?fa?N ^<t,nf ®9 ^nn Ms ®fae®e^ i to 
. > tfe'® ^tFT'SC 9 !^ ^Rfa® 9?*n?:*t?l «rar 9t7j[9 v se«T?[ ^fafafa 9ffa® ^C®e^, 
®t^ wtnm ^tcmi*i^®tf*r Tfai ^m® ^i nfa*jfa® .^n ^c®^, 
^ c^fy ^ ^®j i »n^ spj^s Tl^ff^p ^srtTR <2iTrt s T 

«rtf?Ri^ new «*t^f®?r faRi <2tf®3Rt?r 3 rRT®tn 
n*T[^R wfasas, w «n j n^y nMt? ^nwn 

c"ft^*i '^fiu wnmf^® ne<f^ nfn^tn wlwi w®nrff*r ^ nt^'seny nfaT- 

®tn wsjntnn wfle®e^ i *\mw$ fSp^i wf®tfnw. f^i ^t?TG fiew 
^1 wtc^, 4W. nf^7®m n?Tf^n ** n\e?n fapyrt n*fjf$ ^ i 
nf«®ni to tost <fa, ^rfy ^3f nlsrr^m n ? Tt^R cwtn *rf®» 

•tfew, ®t^i ?ctc5T ntf«R enrt^r ny*rfiy n«fhr®i « «u^ 

nw wu, nf^® ntf^n <4^? ent^ cn n*n^ ®wr® 

► ^f*r nsRW vst^f^n f^tnfnew fwfif^ wfsrat cwf»w*f 

r jS^**i<Pi® fnwtcw ^n^® *)$t® ®iri '£f»rff*i® ?rc C9, wfnJi 
^tH5 , on wf»nn «rtfn ®t^i wenwt wfa® wenw ntf^«r ' 





aR$ w *^c® ®*»r ®3 

wf «rcw nfwfs sfaatre, ® 

^«rr i ^l^racm ®rw ’TO ^c^nrs mr? 

TOrWT TO^; TOtf*i® *$ < <$$ ’P’Vitf*® *$x\ *ttf«w TO- 

wro *rft® TOfet® ^9tc$ i ^ ^ faf®« cTO Wofa faf®a TO 
^«»r wire* TO® mTOTO* ^rr^rfir TO*i ’ta’TO* tofTO wi 
^TOc®t^ i • 

*ttfa TO TOc*t TTOat^ TO TO TOTO cTO® 

3%1 TO, TO?R*t ntf^PI TO-TOCTO ^TOfa 3rf*I *fftc«T8 TtflWT TOc® 
®Tn TO* 2 f^ ** i TO TO *nfm~s *!®t s®, ®tsi TOt®r «?!«* «tt*l -TO 5 
WTO® TOTO TO-toot* wyi TOwi ^rtn^-hTOtfTO TOrc®Tre 
*r?sfa® TOre i TO ®tTO w. ®T *1 ^c*r *itTOw ^t^-^'ac^nr ^TOffl^nr 
Stn ffw TO«® <w ^rf5f*ifa ®t*«i TO* *ffW to, *mi tffaft TOt® 
c*r w? *f*rK TOt:W*t toTO*® ?>^n TOpre9*T£® ®itTOw #fa=T TOtt* 
^1 wpfcTOl' TO?n ^c*r, ®T*i f*rafa® TOTO ^wfor ^TO *ffWt 
to, *r?ra cTO * ntffo TOl-toew TO.® mro srrTO «*rt^hr 

*p*fa TO istqft | 

vfj «rf® fspp® «ipr TO* Tlfaftc® TOc®t^ i w» tcTOts TO 
to ®®TOF*r TO*tf%® TOcto w$, fro ^Wfi «*tWRr ®t*f ^r®j®‘ 
mi *tTO TO®*M mTO TOt®** ct, CTfawTORr 
TO Wr*f *tttoi stTOfa® *rf®*, wti ^TOitc®* ’iTO^ w^i m c®t=r- 
f®t wtro»* ^*iTO ^ i oi^K*r w ^firai ^ Ttfrc® 

s* 

fror*i 7f%c® ?^®, ®t®1 ^f^c® 

tcw 9i^ f^f%® Tft® i f®^ ^Jtw sntfae-VflikMfe 

( radio-.’icl ivity ) ^STO, ?C*73' t*f > 

TOtfn® ^rr<^ i ^J®r 7 ^t c^r ^®®t»r froh 
®f?rc® *jtfirw, mffc ^f^rft:® ^c^<i cn m?!® ®®t|9i w, ®W? 

^TOI WhS TOt«fT i 

^ «rf®ar® ^®r vi, ®fsi ^t’T's «rtwi ®it?r m c^twt 

f^rTO nf®® ^tc® ntfir f® *«. ®t^ft mTO 5 ^ wi ^fc® i ^#qtc=T ^rfrosT 
wN ^® 5 f ^f%® ^?rcw, ®w #k® nhri ^ ct T^rhatc’Rr 
«r®tw ®rwm cTO ft*m »rat^i *fi ^tf7c®rs, ^f%«r 
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*rfa<ri t$c® *tffa i ?tfj ai < 3 tvt cTO <sr*t«®® *r*tc<e nfa® 
«iWw? ’jWhr *&c»r we o *f«rft ^^rtta £«f fajtf *r$?i af$c® ntnr, 

*jm & vr c^r *j faster 

»«a*f ^t® * B ttc^ ct, vfte®a *fc*t ^fsrft wr arw • 

t 

cnk *-»rc®?fsis fe*wicw ®*r«i-n«r <«»i fafafc *^n fwtr* cr, c^r c*t$* 

wra* *it«fr w^cw wf*! *rstf%® stcs =n i c*rt<i vk ^si-csitos 4^ 

< 

arf® fas® *tfaw ®fk®t$ =n 1 *ts* «rrsTOs =s*j Rtst:** c>q£r 
vk *it*i, aftvr vr*t c*|felc*l$l ^<fj f=i«r f^iw cafar-*n* wfasrfsfts 
£tf*fa?r® wftsrfors Rfamfa® ^tstfa® s^t®^ 1 sTOrt r® 

^c*t<t safe® si rsj c>rt^ ®?TOs «wr at* ^natcss sfa® Rtstcss <?faffa 
to* to to 1 ^css w *ts «r 5 fa «, sfa® 

?fa#ts to* Rf^ts wffl 1 ®cs ^Ww? Rts®s nfaro tffafts ?*TTO 
4 s »iW« cs, »nt ^fafts TOff «TO wrfs® to 1 «i«tW t*wst 

wwt fafa$r sfsstc^ 1 4t %*f csitwss srw n?fc<s sfs® «3fast* 

to* wr 1 rWc* ^®s ^rs, ®tsi s^® efat® 'Sfa^jfw 

faiwi ^s? arcs 3FW t ^rrc^rtc^<r ®F®sfa ®rvr ^firai *rfww fas 
^fastt^s c% rwf* £tf®fas®^ «®vr s?®* *rcsfS® s^c®t^ i ^ss fa 
*ffo®S e l TO StSS CS, ?*J S^S STO fassfc$ S^Sl drt, te*M* 

•PI5C7 fawn a*is ^ ®tsttss v»r ^3®^ srs, fcw* Rfalt® ss 1 TOfa 
s^s* toc*=i ^fast ® Rtstcss c*rhr-'-Mc«a 1 %^? ■« «« -r ^»reff%® 
wx 1 f^w *tc<r Mr ^c® *TO ?—*r^?r < 1^5 
5TR«rto <fl® a, , rf% N s ®t*t*i M®a-^c^ ^«rfPr® ^c®c^. ®TT^ 
'*^ i*»r«?[ > 1 ?^ -<1 f5R^®i<2iT% 'ft® >r^rf<®TOi ^ ^tc^ra 

CTt^t 5 ?^ *4W^1 f^’Tt 5 ? ^C® *ftw I ’tf®®^*1 ^^Rtsr ®^atC^5T <®, > •,••,••, 
oo,o. o.o -<c.*nr ^ *4i® ?>35i 1 srvc^nr ^rf® ^ 

®tc® ®%ic® *r?®^ f^^fn® m ^tfir® *^c® *n 1 

c®it®-*t«r t^c® ^ *wt^ri ^f® *ra 1 R^Rt 5 ? ®fa?n 

ct, v*i® cvflt *c*t ^-r t$c® rjf^r^hr 

«i»rSc 3 r® 4vi *tftr^srQ vpw i (wr:) 

ear ate 1 


«> atv -TKt^cfeW, «nHRf»c«w ^C« TO*tu atm afar® « t 



y*^l) 


CSf, I 


<nt nv*tjl i 


^Tt 5 ^ 1 

A* 

(•swfam *r* i) v 

W i^itci c*r, , ®1%rc^ c^ c&lfo to qfiw stf^-nfa 5 * 
^Tt^B «ttfacn i nWt-nfa fo#* ^flnreci, 

n*n>* ti «ff%ff% nTO TOfr® nre i brcffo c^R nfahs toti 
arr*ra-«Pfaff*nr fwit^sR m i *f*t» ntro ^tcn crot «rffi, 
cit&t <7rt?t n*n?r *rrf^R i 

fo* ^tTr tot nfarsN, n«ni *w ^rhtonr *Phrc 

TO* «rnn n*n> <®fwre nfatn* *r*ri f¥ i^c*. <®vtoi 

n*re to ' 2 R#b ^f*c® *ttc* m i &e* s^rfti c*, <jfafbr 

nf* *rrlfa wr ftnpr fin, TO fi* fn 4 * to, TOtn TOn a*w*t 

TOt^to t *tfn*i TOC^ #t*-^*tfn* $n Mfn, <®t*t* tp&s ^fc** 
*tf*i fin 4 n*ci «mti nrro *t* i to vvwte «*rr5tTOr ^tro 'jfifl* 

C* f*f«* fin, TO1 nTO>t nt*l *t* I TO0l^trw€N 

ftfa* fin» cnljwi TOTf* ntirnrfror®, toi nf**f%n *ims, 
4tc** c^i TOfli sro* ^nwi ntan to faitr ^%®n; 

n<ft fife *m$T* «ft*n-TO TOt* to ^tro ^ncnrfro, ssvtop 
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•mt* *ifai ®tto afta 3 t-*rfiw ^®i, or? ®w* <rot«Rti$^ 
®Rtc®§r W®® <sf«rm ^*tfo i *fff% 
*ffr® #tatvif®* Vfetrft $*hi 

ftt’tf®® *$ i ^ f®® 4 $ »rRt® ®r*1 

orfkcs *rf$ <r, ®frai <r 15 *ifortf®, «?& 15 

4 ®** "T® i® tfR ^iRi?® ®^Uf*q R, ®tSfCqR *FR^ HfVS jp®J ' 
, 5 WT 8 ^fw i *r® *m R*fc? 'q *r®r *nK ^iftWare ®tsm 4 mk 
•ffe 5 « 4 ®®tor ^5 l Wro ®RR * 4 ®^ #R® g foi t W f 

<R, *Tftt® »tRWs^ ®«R1 War (TO-'^RftW^ ®f®fefl *«RRtar WT 
*^1 1 to *rf® ®fe®? ®«ri ft*}*m® <*^ mj 

*RTtt ftRfos ^tR® «rff% 5 T® *ifar I *PR«tJ Rfe* ®t®*fa wR c®t&l C®tfct 

wr «tfirai ^ 'sfwroe c®tft c®tft ®pr fWrfc? #tR® 

•ttfro 1 *(ft% 'fS ’w® ftf®* ^f®®R-®® s^c® ?rtw c®tfct c®tft ^>r 
* ftft® <rtf®t® *m, 4 ffots®! cm w®, ®rr m *%cs 

*ltRT, 4 ®®!® (tRsH aR® I < 4 ®®!®! *Rj® >R<S} aR?| ® fc* ll &S|1 

®rtf>it®fa*i 1 *it?®G ®t®fa Wf® 1 Wfpi c®^*r arTro^r ®fw^ 
w*ft RtRit®®! ^11 <*riw 1 artro? fro ®tRt®, ®t®to 
4 ®fcl f%C"R ’flC’R ®®t^ ^*TfC®rff®® *?^t®t^ *lf«Rl arcs? ^ 1 Rr® ®RC<R 
f®R ®tRl®l^ ^®iC® J ) 5 R 'fl®l>1 Rc*f^f <R, ®®R1 <2R»Rt®Cl ?R®tf 

*?HR® *1wrc«fr ®«ifs ®tt*rrft® ®3ai ®k® 1 
. aitsR.aftTO? tfR* w® ^It^l ®fiTC® ^C®T ^1 «hT ^^® I 
«fl®^ arfro? ^f®®®i artrou «i®f® »R^a ^R^5R Rro f®®? 

®®ttpifi^Tl I ^t*R ^^C®R^^(R < 4 % ^f 5 ®ri ’tRutfir® 

®TTO‘*w: < i^^®t^ 3 n^i ^ ®fw® f® 

®W?r fNt?»n ®%® csll ®ftrai ®fi® i c®^ ^c®f ^ 

* i 

®Rrj , < 1 ^twii ®rort Wf® j, ®h?r ®n< <*»fw® i 

^ ®a <R,’«rRm^f®®®i w ?{® ’Tte, ®[<t^c®t 3 [ ®Rj ®jr^ 
e®’K*rc wmfto, »m ®®^%*h^r, vfronr nftRtt-®fpi® 
|f% *tf*R i ^ wtt^R ®Rim wrts ®m ^ &f®*wt 
i$im nw^rWc?a®^-«^f® cm ®f<J®i«ftfTO% w 
*R$ arf 5 R.®t®^ ^ m ®Rt^ % ®fire® ®®«%c ^1 

* ♦ c®r(®*^®m ^cro f®® ^rr 



Hftwa w>o 

*ft*tt* i 4 ^ «rtft*tmr 

w®m TOM.tW* i 

nc^^brf%wi 'a 4*$ tjpr *fctn, w 

«it«im f% **i ^fc® *i fw*t ^rr^ tffast rjfaftt® ^?rr*r ^*?t *rf*R, 
<®M* te*tt* ftflf* &n> ntc^r i «f£N«*ffam 3t4* «f*nr$Kf%f* 

Tftrci ^mi dftfos srforffa 4Tv ffa’tfft® 

*rtor f wwi c**& ^ «rfc»rf55n fro*?ft*if%|rf%’rfcc$ 

*it<ftt ’4f*nn orftt'sfa r, r cutc^r ^^n«r c®rfa w’f *rfts, cftcft 
Rtwr arfcrw i <m +1 aww *rfa- 

^1%® ^C5C^, 'sRtc® ^j^rr^tc^r ’tun to a, 4*m ow f?R 4tf*TR, 
w Rt^ cto. toto Top® stc® ntR, ®tro *pq< ’ftro’ri *ton 
*rt$Ri r fara eft. <?fe ^tto ®TTON *rf*rtR* *pTO^ *fcn 
^r, faTOtTO cro. enw *tsr «mft* 3^?n TO* ®ist& f¥ft® ^n 

<?ft im cro ^ft^® t$to fTO® ^r, “f$r 4 *p *r*fa 
^ 4^ tro ^ *$c® tort ’tf?rat < t ’tt^n ^r" 4**r *n ^rt®, 
«tWot ^$r, *ifiRtWF8 ?r$R, 

ofRt rrt TOrro *&r, fcptfifo n® *& ^t<n fair® tor f^R- 
^rontR ft®Tf%® ®f?R, «w wt «jf«r?t 4^1 «w# «tt®nr- 

«ttTO ^i ^r i 

%RNsnsrTOt 


iPrtiR-*rtar i 

(*%6 swftcro fi t) 

^TOTTOr *m-TO»cTO <*tf® *tR, *TfttR *3 * 4 ^J«W 

«TOmr 4ftTOF tons® t wt ^5 *rri», f^n 

n« 4 fiwi ’ttr 4 <r 4 ^ ’tf^’rri ^rjR 

4 ^ 4 f«pm ^»r 4 Tc 4 t^ *tr«i i ^ r >«f 5 

*rft*it* «rc^N ^®, ^r>tR c*fe TtR 4 ^ft^tcntc^ wd i 

( Mantle ) «Tf%® ’tht 4^5 ^«t 1 R, 

^t 1^8/4^ WW 



,>\&8 fawfa | ( ** I 

*n TO ®tC*Ft*f»!WF «TtTOT»I SJtftfcfcl (acetylene) 

5^?n i ^’f® «w ^fa^rofa 

CW® ^?f%*f1-0f^ ®t?tS ftfa® «rfi^ I ^»Tte <*W ^*!?F£.3TtTO 
?pf^R.cwt5 «*t**t»r Ti^^rhr c^rfr-wf frofr 

TOfat*r-»rt<f7 i ^t’rfafro**^ f* stetra sfajs dtc*i *1 f% «Wnr 
*T&® TO^tt^ ’trfn ^tfe® ^$C® *ft£3, ®t5l ^%tC^=T I 

^TOt*r ^s ftffc* c«rrtf®2 fafafc c*f*c® ^51 *rtt i fro ®wc*ra 
®tfTOfa wt 3t’Tfafro*tc*i^ «tt«tf3f c?f*tt® •tt'esl ^ t 
vrUR-Hta ^rfac^ TOfa fo?rfa**i-®ra >rf^m ®t*l 

*4T&*\ mra 'otzr) «rn?nfc® t^c® *itc<f =fl i c^’ttc^ ^^rotf® toH 
to* 5 * c’ft *\uw$ torertfro *r% ^*tf^® ^itcs. 

uq^ TOft'« it§) ftit« i 3 *rt^ — «WT 5 

i2T«lt=ft CVtforft faf-FS *13* TOfWl*J <fa®T ''l®!^ 5^ *$C® 
*i#rt$ ^ifrolci^ ^*it9 falrfo*! ’pfarere i wtOT-»rr«nr ^*f®* 
wr *rf^ «rtf®<t M *f®^ f%*?® ^trc^, ®tsi <2 TC®tcto$ 

TOfafa-C^Tqj i 

f^fsr-ftc’t *to *rfa Ttc® wf ^ret*rc ^rr*tr« <?r fro* ^ 

*rt<rr, ®t*i ^ ?tt*r<j toff* fro?f*ft nrc^ toWfi *it*i *to i 

Tfa*i ’sttsj-^fet^ *t«? ^r«fi fa?ri to*to *mTO ^rf5f ^^t® «sm ^ 

31*1 toft* f^rfasf® to^f to* ^rtfroi «rtc^ i ®tstor* w«tt^ *fai 

- •’▼ 

*tFF *1 I f^TO JjjSfllftl £ftWC"f* *1*t3f*®TO 4H»*t ^*tt* ^sm ®f**t^* 
c*, *tto toMft *tf* *^c® ^retfa® ^c®c^ i •nwc^F^r ^tf^nr f®®ra 

^tf5 CTar-WHi <4^ =»»i ^t?rl 

^rtnf 5 ^ c?mt^® Ff^Ri fwi Tf^i *tt*n ^ff%® fctfan 
^c®c^ i * 

*jc^ ^Ffir^fs ftfa® f%« ^yffsr 3 rpi i» ^1- 

f^rc^ vitFH ®f?nri ¥f^i ^®, ^riw ’Ff^n n^t’^n <?Ff»rc® 

i fa% um«i ^*i ®%i «if® >pic^ Jm cv»n 

^ i ’s^sr «rtc^tc^F ^ % ^tsf% «rf%Fi c^fiffl ^rtf^r 

®r^ ^ ^t®, f^i ^rtfanr 3rc^ ®itctoi 

«q wi ^tc®c^ i * 

*' 

* ®t?r*rw <?Ff»nri orsfl ^®, 



8^8 fafa* Wf <*!V 8 TO *&* Vfa- 

wnr £f«rft wc* ^rrs *rc<te yfn orrforecy i u- 

ftw t cHg ^«f%* <*r«rm *t*«i s’rm-nts i • 3prftrc-"rta 9 Wc^ *fcr 
fM* ^*%r* t* fc*rrt-*rs^ 'erff^t^- ^firotoc c*, *wr ’rt*rfw*?rW*- 
fspre WPfif ^*rtirft f=r*fa *fwi c*rf»rrs *iTc?R i 

^PTfiTC-iTS ^TfaOTC* 4 ® ^*f® >IWt 3 ^5 5 fl i <if<»®« 

*m ^rat «rtFR c*r, c*t cwr *r® **, c*\$ c*r$ 

c*re"Rr ft* ^afs« ®® ^f«w i *rmi ^fars *ftft c*r, cq crm 

w c'lt 5 ? sfatsfa*, cm* ®® «rfav i cm* %fa-*rtm* 
vWTar %*rfa ^Pitw-Htaj i cm cm cm^ ^*ttm ^*fe *| 

met* 'Q ^*1%** ^fH >ft«R ^trsn ®t*l 

*i ^«t*^ me® Sri *itfts*re mi* «f e it^ *fiw 
«ret«m ®tsi m?n mts?* cm* %f% *»f*s® *ttf* i 

*ts** fafa* fm *mt* me® ^c*rs ^rem-ntcs m«®i 

vflW 5JWf9R i 

%t* Far cw i 


tou* *pts^ i 

^nr TF®t® m **f®*ra ’S®* tPtpra ^*fr® m 3 %wrr nfs 5 * mfe f**>H 

OffaC® <The*1*ft I M3Tl/® ■rfaFmOTft VlfirfF® I m* 

»*j^ 9 i*T* c r8i, rf^®^ 9 !*®! ,s n^ 5 v mi-sis** *is*t *f**fs^ i *ftr* *ft, 
C^# <3Ft*f, »2tf®f** , Tl- t * : l* e t®1 *C*fc I <?ftn , W 5 1T*M3 C^t^TQ ®*®1 ^TfC^ fa<R1* 
9 jifj^ *rft i *i**f® »ir m® ' 2 flf*t®*f*^ <ii 

tow f*r$ ’jtrf^tFsn msfc*** i ■stR 5 ? ’ir® 

^spf.^f^c ^TfUft ift^, uq *iywi CTM[ ’fCRR^ ^t®T 9 l t ^T® ^5 =T|^ 

i ’ff^- Hf^p ^f® ^s> fr*\ *rt 

i^«l) | c* 5 Ri t( ^tc® oimptR f^& ^1 ^f^r® ^c’tq, 

«tt 3 i «n, *OTi*rS dw ’ft^i j'vfU* ^ ^ i ^^t?r fw^ 
i^riflwi tor i f®f% *rtc® ^’ir f® Rffwsi »<i^ 



(T*, mm I 


fwfa I 

<*tTO cfatttft stfam cm i fafm <$jto cfcw *ftfan 
Him ***: ^mCrefa '*&% tojcv tor TOro i fa* fafa 
mrc *f%r»re c% ^rft cfcttmr Vr* i *m Him Ttt* c*, c*fe ^rrc*rt Sto. 
faTOsjFtfro mmmpx *m 9 1 thrift ** ti i *twfc TOfiv ti* ** 
cfctcmr art«n cro w crfarc *Tfa m Tfmrfa, cMPTOi ^f?t fafafct 
famr-ai* ** i ^tcer* **TO fafa* *f#t*l *fac* *tfrc*re i fafa 
•tFfcr *ft TVIt cfettmr mn *t** *fari c*frore mfr, fa*<**lk ait* 

*pr * 3 jt*h TO* tftfmil faro i fafa 9 W*fa 
toc* 4* Tfw »n trrf^n, arropp wc* <5^ w^Mtnr *tfati 
faC*R I vfl^TO T^ftst* T^Tl afTOS cTO W* cfer*f *1 ** T1* faft 
TO TO*r *n i <to sfem w <?fa *|fpft*3 TOtcn «r®i* T$ai *tf*»r f am 
f«rft ^re*TO Tt«rj ^ri to to TOr® Ttfa* i <TO *tfr fa* *tra 
cfcpt® Mf^us to* wfa Ttar$ <rai *tfa* i to to wretr Tfft s^c® 
fa^V *firci TOftc* *c®r wtfsBi firc»re i fire aretr*^ 

4*^ ^9 ^s t^c® ®rrfm, 3 Pt^r 3 fw >> fm *tfi* to* to* «nn Tfat* 

* 

Ttfa* i 9 ct arm far fire cw fc^refir <rci *fa«tfa*i t TO^st *cw- 
fm *<®TO <rai TO *ft i tocto Tim farefm* ^crt cfctcm fTO^t 
to *fire ti i tos> arm *$c<®^ cfctcm *$? to* t* mretfa* 
fan TOc*r f^ *f»nn jfitcv ^ftfire i ajcstmfirre 

Brertfire Ttri Ttar m K&\ i TOt^ ’Ptm T?wtfw9 
ar^9 *f«T9t ® fire Bitrt C^r*t TftTrt csk 1 Ttm Til. 9CT TtUT TfCT 
c^tcTT T^»i 9f%ti T»rrtT 9fire i fro $tar ^cir «rt ^ 
cfctc*ft c^t^cr ^tlinri <sfftrai cr1%*r f f^re dst*t 

^iWs 9 t» frfrBi crf®re ti i *tc?r «i^fm <^tt*rt 4 
tW ti f^tf*rti <&ifm\ ^rt Tt^n c^f rc^ 

Brerert ^rr®TTt T^nr tor Tlfwi 9tow i arr®iTr 
9»r arrt T^r i Htt TreMrt Ttcm 4^ f5rttc% 

Tiro a, TOT-*rt* aureus frf%9 ftfra cfrfT art*! ffirtl Tttr, m* ffit 
Ttc® TTfir® T9 cto C9tTO*1^rt T^ ffT® T1f^8 *ltt?f, W 
fsfWI Ti9, rwM* Ttr, viit Trefiw «nwt Tpr* *f»f*f rereti 

^pWki fa* Ttm? »ifa« Tfa 4**r cro *w fa* TfTO «Ht^p, 
reTl* f®9 TTTO PWf wTfrt* TB, 4T* CT* Itw Mm wTf 9 <?tfR1 



w*, TO TOiTOc® fro* >« *wTOr ^mr«tl *rcm to 

^f*r *fcit to i to c>& to - ^ *t®-®ro to®: TO TOj®tcro *rc«rrt 
fH^jst TO® i to TOc»ft TO>-<si?f®. ^5* #tro TOto w® TO!* 
' O ®oi j f®® fro* fo® ®$ro *rrf%c»r to*® to? to, i ^ TO 
*a?c*c to »t® froor* ®«n ^fTOt to w toto to® to® to» 

f®® ^ totto to TO* ft™ to$ *&*i to® i ®*cro Mm ®«n 

4 ® TO* nfm\ TO <fl*? tt^TO TO ®Hrs ®t* i 

**i *TO to tfro **c*, wrr* TOft® "rfa* f*®w ®tc®< 

^TOto^WTOf TO l ’iTO* TOtfo® TO *jTO 
TO «tTO C* *m, TO1 <4$ *R® *if}®| ®Sc®t TOtfMs TO® 1 

3fec*iar TOTOi 


*j[«rrTOr fwtTOt* TOfrt** TO® (TOTOrcTO'TO-strc TO*i TOitTO 
*tC®3 ®tf% C*, ^fWTO*l TOTO?* TORT TO-TO*f I 4 % TO® TOr* HftC** 
tow To 5 * *^*i ?f*ro® i ^ wi®* w^fTO *%z*t f® ®f® 
*^® TO! w c*t*i i 

TOtoi TOTOw* TO*tfTO i «ii®M® ® ®fa?r *t®TO TOtc*f* srfi TO*i 
®f**1 ®fTOro toto fatW <4^ ^fans* fare! i 

%** *Wf ®TOj ® faF*1 ®tc®, TOC«(T tftro-TO«!T| CBffr I 

TOiTO tf®* toIto ®^ro fc*itTO* to 4 ® i «*fc to ntroi® tot-toto 

TOTO TOT-TOTO.^I®^ » TO TOW* TO?® I W 1 TO®? fTO&®l 
® f%cMr TOTO toi c* to® *tTO*® *w *frotc®, ®®c*t f*roi, 

TOroi> **, **< *®* «TTO * oft TO foTOw TOrot* TOTO® TOTO, 
TO TOTO TO** fr® TOJTO® ^*tc* TOrol ®ff*l® ®^TO® l C* TO 

1® f®TO* VTO4 ®tfrot* Irffr, ofe TO foffc % 

TOA *m fK^n to to fam toi ®r%^ toit® ^to®i 

®f*t« TOW w® ®f^K® TO?, TO ^®1 TO TOm tfl® 



ftwfa I ( *TC«T 1 I 

vs 3tf*F®*$roi *w*r ^tfavi 

stcnfara v* famrcr i 

^rtro* f^ ^tw?r «?5J Alfaro <roMfa^l *i®t*i nw mr 
«P3, *^hi i. cmni *t!to* rnw’im ^’tW 5 ^ «m ffora i 

TO«^ sit*fm» mrfa *nrtt*fir srtms to* *Rfa«lw* TOfa^n mT* 
m i 4 w®*h® mrc** m w mrt« «ra i ^nn ct ’rro "rfm 
>i^ *t$4i «nfo, ^®tmm *K<rji **fe m i f*i *tcm «rtr- 
’wt ti ^«i «ifip* ^ 4® f*f®a ^ '®*r *r*m c* ®tm 

***1 m-^n i m*i TO c®t«R m i cmm^t fro s& sn *tc®r, 
«ifmi mtsH®? tftt^hft TOi c®t*r ^firai *tfa; fa* 

<rtra* ms*rcr c*Fm*i fast* *TO fa*\, ®t*i *tito* i 

mt*i ^fro* TOt«r^fa®t* f»Htii TO fro* toi- 
«r^to®l *rcto fa*fc fftm i 5tc < tfro? mm *rf*TOf^ ^»t» ^forcra 
TO1 Wtffa* I ^tPTST ’TW 4** m ipfolfani 'Q 

arm i wtn, if%, facq&n, *\faws\ mts TOftro* 

*r% faTO i 

^tfaTO *TCftf*r® *fa*1 *w TO ’irfc^ wft *rfa® 
>rets®i to *f*rai, totoi frooi TOm *tf*TO6 *relwi <s&«t 

*f% i ip* *tf*P® cm #r* *ifa® $ ^c»ft TO*1 
^firal wf»i, *u& TO arfa$»i®t ^xtfa TO TO 4 ! TO®: TOm 
^*tf^® TOt<? ^rfcV) ^ Hft i «* ^F*ttcn wffi w ^ff%wsi 

^c 5 ® ^tti?r, 4i*t ^f*rai, ^rf^CTi-*wni 

3t*t «re«t» *r?r ^r ^ *n&fa **, 

^fwi <rrt5F i 

«tmi ^t«f ?f& ^ *F«m ct, *ifo* mi nftgt fn ^ 

♦tfasTfa'® ^1 ^ i «tm ^ ^ffs ^f*fr®r, 

cn, wrt^i mn ^ <3^*1 m ^d>, ^5^1 ^tc®itc^r 

<2tf®f3Ri ufai* ^rm ^i to, w orfms ’ii^r® *ttfir *n i 

«ISW ?^C8T mm mi ^ mi, ircvn C^ 

fafai m sn ss^sm f^ri ^nTOf «rm 

#*fafa* mtOT tH»t mi m i ®ito c*ft ** mc«r <ftf«m 
^ jSIb«w m*i c?f^^® 5D, mtn mtm ^«i, ^ ^ *&. 



*> 

atwratti 

* 

TOTO wfoc** ** nf%fwrf%^ «ro w, £ to *tro ^ «rrtro 
*f%wr fa(M ftro ^ISrv ^rfTO’ttcir ri» 

c»ftrt cqrm 4* to *tfl i 

- #« « to to-TO fc**rrro, wf» to* cx$ . *rct*ra ^<5 *$*rro 
TOtro ofc to toto* *srroi c* Stfars ^pfrfrwi «rf<rm 
TOro, *fro* fiwnr c»te ^farora <*tffcf3prf* jfc fro®*^rl 
«rtro i ^a* *?fc** attc«tfarn toMI*; *fro «m* 

Tftfro ’tf^rri'8 fro® i orffc ^<n, TOt$f%* to to TO:** to- 
^faror* »rfv aro:^ TO «rtrc, *w ^®* ^T*-*fTO ^rfwtf^amrt 
TOn 

^tsttc*i to*i *ttfcn *tf%, ’vri TOtm <?1 to 

to TOifax** ifw® ' e tfvt) fTO® f^Ri, TO! «ttfro *s srft i 

TOfc?* fTOi-nfv to ^tro *tfwtfro ** i *ro TOTOfa f% to 

» 

«»nft TOfr® i «r* TON TOt«tfTO '*ct»rfc*f?r faro fro* *rf^ swr 
to i carter ^ ^ i , *cire "ffo* TO^i TO*t 

yfcw fro sfcri *tfo toe* fw*r wtfl ** i TO* to *nr ^TO-*rfe* 
fct* fTO *c* i **ro* to to crot* wd ts:^ ^inr ** i Wfa 
TOfa* ^ TO l^ltPrwi *1 TOT f*TS ^1 «ttC^F I 

c*ro* f 5 ^ cro TOW* ^rrw fwt ^f^rtw, to >totcTO 
*ro® « tor i to** stwfar* Ti*Ts «rf*?i *Ptro fro *tf?rctt*f *pt 
fc*t»rf% *tf*, * ^tron fSrro tot® to i 

«ffo$lt*m f**pt tosj c®ro* sw-’ifo* ^Kmc«i* «ft 9 W $iwr i 
*rf»TO* web\ 3V5T, *R wtCT " <3j#* ^twtfwF^rfai i «twttw to 
fwf cm*f TO’vi €^3sr®?r i «frf«r- 

wro« offro *tt®*t r wt^t? <?T5 ftftt ^rf^t «rc*w 
iwf «iH1t *TN ^wr «tft* i »tto wf c*rc cm*f 

giow nfSps ftfrw 5tcf *n i c¥^®n c*cw«fa <*mi^ <ftvW9^n 
trtCT » *tfo*TO* +Gmi* a, «rr*ftir 3rf*wfv ^ 

.TOf* TO> ^f W1 J fTl 

*?t£w* TO »JTO, to fwf «fi^ cmt«%TO ^ 

TOt w TOl TOm w =rt \ «| »w ^ft f t fe^i <?r, 

to ** wort w* «tc*i 



j .-■ l . 

, % *• 

■* - * * 

I'm atafft *irr< aaa atfro-fs® irawttff ’atg.a tow?* «rto, 
^ 5 ^ <=rtro Mar *t$«a *fa i ^ a*re arfga srtra c^pt aftfafc tfcv, 
*TtTO atPFFl-MaSCa C^T C^fac^ *rft I 

«fct atfro faafers a*fk*r Mar nt>s9i aft f«Ri far as «rft i 
*f«Wfas '?H. 3r'C*TQ *lfs*|$ ag sf*TSt qw as CS, «fC*T 
■ftsfer® a^*rs Mar a^re Mtts i 

C«ft-5 ^fst®!, <2ftS 4S* Tm srffTOfa “T% 

fgg3 as ‘i fafes gray ^tfaan csV® ^faw s^ fafea a^al atca* i 
atfci ^tsa* c^tro fel^c^ ^tfsa^tg Maas atsi Mas 5i MR ^fast%*R i 
®tfSStf5C*R CS, 4^<JtM spf^W $t*T3 *rfs? f^STf^ S^Ca I S^*f 

3>tata * stcsa ®rai sjf e M^ fojtf a^si fMarf^a ^a? tos #taw fefa 
’ a'M'f sti-rfe %fs*i MR Rf^ i 

RtfaaMs ^tga sRi Mar $fa« a^c*T, fat s>ts ^a* ^ta fe- 

R$*t ^ f^5R foal ( cril.ifonn pinto ) R|%TO «2|fsi as I sfet*S 

r?cms afa^ arfaaMg ^Tgs a™# $ai »r®j i tvs 

msiM's c**\ fMatt^ ca, ^fgs «rstw« cafca* st«wfe= r^ms a^si atca* i 

^sRFta ata t^ ^fs states *ra siatwa a* fast carat® Mf3c*Rca, ^tata 

atfaaas 'MR att! ®ftfa® ^a^ts fsfa Mtfaaa 

fe*R, M^T fS5tS R ; fa<$ MtfsreR I fsfa ®t3l*ri5S Mat ^tw} 

»m a^fare Mtfsrea ri i 'Stats Mai starts ^tg ^1 Mtf%c^Q f^^i <aa? 

^ast^T^r ^ad>i facMa ^rfaaa i aa ca, ^rhs^n 

^tata *t«i^ara ^fa® i aacg aaca ^tfa^ta f^asfe^ ^wtw 

^fotaa atal ^tcafarcaa *rf^ a^si Mtc’a i 

’tar fa^ta ^fare ^tfa^ta M^ca atga s^tsc^a .^ta^ i 

-sta 6 ! al a^Tac^ Mai ’tt-sai ata =n i f^Mta aar a^faai 

MtfVata aaa cata ^ar atfa^ta faa^ afaai cat to ^Wfa® ^fat®rs 

^aata fatta «sta*i a*tcM ®tata t Mai' *tl^ai ata i irofS amps ca -Mar^ 

®TtM a*faal fMatc^, ^tatt Mta ^tfaTO <£tm ^ca i 

^ a^iM area) ^pfer >2falR a^taa ^ ca, ^rfatcaa ®ta*r% sta aa r 

to ca*N fMstn^, ^®r« af^r arfare ^itm, c^at«t ^ 

« 

asfa^rs ^rTatcaa caMa^s faj%a®i wn aai Me® at t ^MWcaa 
,'^f^pstral ^Mtatm fafwai a^ai Mtcai i 



*ft^T ^ T»t1 I 4<tf> 

I 

c^t ’fiwj ^tfr® ^fc»i ^t-itnn 
sir, «rt«f *r$r® fsrfte w srfe i fasi m ircrnr c*F[ <ra' 
^fatctr?r «r^fs w, ^nd i 

mfarfa 4$n+\ ^arrft *rtc^ ^fenrrt *rf*nii thi 

itt sW’T <51**1 ^pf?nri *rtfa i Tfaffa *ttK $f*® 

^rtfwt THn ^ Tfs. ^ ^f%<ri ®w*tt<5, ^Wft i&m 
csfci *iftqi «rtfV i 

1H<k jm i 


^nj * 1 * 73 ; ^ <$«# 5 ^ 1 1 

to ?*r wore *c«it ^ to c?c*rt c*rfa w\ cstw < 2 ftTOTf*t 
^firwtw i c 5 !^ «r» «rf®r^t?r sff* «tt®r^ ftfaTOl-foTO-faro-^tfro 
*fc«* tos ^Ic^rr^i ^tz^uz. i «rfc®if5=rfa i 

c^tc^F 'srro-*!^ n\ti f*w*\ <t*fi ^fsr® to, ^t*i 
ffare *rt«R i ^cto fare ^woh cwz* r<r c^tz^ <*r to *f$ ^fintt 

CTO <jfac® *ffCTO CT, 4<Pf <FfSr ¥«| *TC*, 3f*T =TO| ¥^*J, <ro*f 

*rM* fatssrTO, ^jH^h i fa's toto^ ^*rfTO <tiro, 

^TO« <stf 9 ^rfc?fr sr^g* to *ri i to fro ®fa 's totocto *rr*fa 

*ri ^filw, 's'sfro cm frotfa® to to c^fa *^fa «n i 

^ stctos \% 4^f5 ^Rfatfa *ifa% srrs s— 

sr«fa — ^sfor*r fai* cTOts «ifa ’ffroi? i CTifetsft *v « *v 
faTOTO CTOfa si?<lT l Hfa ^ Tl\ ^Wt, 

«f»r-vn *jK i # ^ 

^r wi *nz* sfl i ever lrtw 

# 

toq ^Kl twi »n< w ^firai f=wl it* » **n f^f® 

< 2 raf 0 f^ ^ i «r^:^ f^rtf^ stfe ^f? ^«g find 

®»it5»r ^Ffirw, *r?fa ^ ^f%r®r if»i «rtPftrf *w>f*!T® 

ntnr i «tf® c**l* ct, if»l »ftf*rtl c^tcv *tt^rl «rt^ i 
^ctv ^nri Pft ^rf’snn *t*ir*t»r &zit ^c® ^tn ^%i ^ 
’Tffrfw w^p ^ or, %*te\ 





uvm » 

*n *1^ fan ms Nf*o® me* mi *to fan fro fcv nxtfa mNe 
mrnfro rnifa* N*f»rs ***i me*« nift m*c*i *cn* *c* n famr 
town® mu cntoi *f*re *NTm**«n *NmcNrntm toin 
** mes, TOtca nnni toi mc*^ «rft, mmcNs *t* wi^ ton^i 
mtf*N *tev i *e^* *<n fan) TOtfro me* i tom 

to* fctki «r? owr Nf*m mfc* ** <w ton tN trod rnfm** 
fafin *t* *c*i mfro mi* i •topsN Nit* *t* tonIi 
fato me* m%m ms *n? tonw«i faTO mfro me* i *?N *tw 
fmn *N*t* *ip&* *mi wtmrn toi to Nf**i toot mro crot- 
fro**1 mNmcm^ m*rfan*fmnmNi *f*c*TOe* c*m cm* mfc* 
$c* arcm niH* wf *to to^i faro m^n mcro i 
^*Tcn^ «wtf*N ** c*, $c** *ro»t TOc* i TOTfr m**l 
toSi nnni *itoi f**i nto*nn $c* n*Nc®t|ni *Ff* 
mi c^w toncto to* mc«r wnni **rmm*mm**iMTO 
*3e® mf* * 1 1 to to mft rnic« n® c*in me*, tou t* to 
tot* mtf* me* i to* ®t*tc** ti* totcto *t*i *[fac *tl? *l*J 
rnfae® mmn from* m^tfo *»f* m i to*cn ton m frmm 

cefri to m i **« m^c® to v*t* m*mc*H mromft m*f*m^ ifcc® me* 
m i m*r* *c^ ** ct, *f* m**i toj-nn *tc®$ * 3 * top® to vfro 
cff^i m*, mm s3c*t ncto m*mf«N ntm* to *fc® mtmi ^Nc® 
mf* i *fa*tfc mm^hn , ft® ntcto *e** to®: tow tfmn 

f?fl TO *C$R , «WC*ff CTO *^*TO*ft* *fTv* TOI1 NTO 

i mrotn ^wi f*TO* * mm*c«r* to ton ^|fNm* 
TO<®m®cmi ’i* «t«f®TO *tf**t«w i to to tfe* mw meat* 
mfTO *f>ic® m* m; to %m to wt to ne**i *fro fNN i 
fTOt*—* 5 TOc**mc<)*fTOTO*iTOrt TOwfirmi TOjnw 
* tc« nm*r mdw- to *n *5 m ^l*N torn to mmr 
mt«*teroi TOfro*to*?*TO**»nTOi*^*te^i ^^met* 
m ton nii *j* mfmn f?r*rfTO mm*i mm® *$*i ^ite*, mm mart 
^5 m Nftrai toton mw ^ro Nf*en ^Iro mw nD ? n $gf« 
toi ^r** *^n *t€N 1 mmasirN *tro ton TOtemi^ mt t mm *1 
me*t* to* *% *m m**i mw*! \ ton *tfa *fm umr mN^m 



*WCTT ^ I 


* 

TOsfc*. *t*tc* TO T f *rt* *f®if$ to TO**i *f®c* *t*t toe® 
to* to* *TO tor* *to*t® i *r*c* TOTO TO*® TOm c*!**w 

*W#f TO TO* *W TOUT CWR, fffP TOW *T®F$ TO *h- 

****** totototoi ftowr** 

TO tout Ok 01 TO* TO toe* *t®* tofft*, ( CftPWtt* teeth ) 

CTO TO* TOTOtCTO *®TC® w? *T®f*^ <*tm TO®1 TO* I *fTOTO 

arc* Up* f*cro ®1 <*m c*t* if t** to** TO* i * t«c* to $* to 
*TO, fro ft** toTO *rc** **®-TO*f* i *tw*t* tow® **t* TO*i 
tow toi *f®wi* it** toto -*f®r® ’ttc®* *1 i * cwum 
** t*t toto *®i ***r to i cto»t $TOff tocto*c*t** tofl w f**i 
$* *tto® TOi to ®tto f®cTO<*tc®r«p?fo i *ro* ®* *tf*f* to, to®* 
fHf** to *1 «w to *ffc®i c*tc*® toflTOft® TO* *f®c* TO® *1 i 
TOforo *u *®i TO* ®Tf**tcro to to* TO*ft *®t* to *1 \ TOtc*« 

m 

*t«fc *** to i <*rfto* *1 TOc*® <**fa* to® toc*® to ®tfa® 
*f®®1 ore®l ***T*ci® *to i 

<$to — *®j*t ff%® to to TOtt?® *tc*f* to*tcto ^TtTO^ fTO® 
TO®tn[ i fawfct®, TOtTO offfor® TOTOr ®tTO ** 7 pf to to* i 
*t * f w® crc* *ft**tc** tos* fafto TOTO TO®tor® fi i 

*tTO» ®t®cw TOtfa® TO*T *t® *tc** ®*®1 TO* i 5tf®fTO ®* 
*f®®l ®ti**t®c*® ** *f®c*. **j*® to ®t*c®i TO <**TO® 

®tfto* *®* ®^®i ^ i *** "Nft® ®tf*ro toer ®to to«tw» $* c*^ 

WZ*t aft?T ®1 «rtc*1* «ftTO C«f® *® ; C*t *®tc® TO*lf^ lt*1 
TOttor fWt ^TOTO, TO1 TO* TOtfrt* TOTO *tc** I 

- TO rf c * c^w, fwtro, csroc® d*c*. *tTO*l *t*t® 

*®*^ jmc* **i*® ** *t* tot* ftro** i *t*t® c® r*** ®nf® 
®frooL TOiwt*i *t^i *®5 oi*** to tosi irm* to®i f*f^*t® 
fTO TO TO *f®ft ®tf* I v4TO fW to TOw to TO®i to 
*®i to* t 

TOf— oil* **t f*lttt C®, ^totw® <*TO TOT* TOC® *®*t® *rft® 
It* ®tc*i oiy fttorTOTt f tof CiltTOM TO»*tC* fc' *#*1® ®TO TO* *®*t 
^TOlltoTOl TOtOTf C*rt ft**^lt® *tC* l «Hft* 

CTOI TOCTO *®*1 CTO1 CTO TO *1, *f®*l *f#t® TO *1 TOT®, *fft- 





* fwto i 

wrf? fa 'G *ro? fa fare <®t*i ^fawfaf^ 

*rtart R’W t *ni*it3 *nft ?tfa *tfa *rfanpi g , *m \9 T&fc 

* 

. ’Wfr, y fa® ?fafli $d «£fj?rt i 4 >mf »it<rt?t«fir 'q 

^*torsr ^8 «tfa i ^ *!W ^fa^l *fa?*fat? <tt?td? OfrfatFf 
«it?Td? fa?i ^tfat ?fal sttre ; Rfafl «rtfal Tifasfa ^ *rov ?fan- 
^fofe «ftw srerj *r»ifa^?*i ?fai ?tfa i ^51 jjfw *rttar <re v fa^ } 
^fafltfar, c*r$ ?fa?*f§ *rtcm ’ttss ws ^tfa ¥*ti ^*1 

^fatc^, «rf*rat® Rfat? wt «ttsr$ wv*l \ *iW\ crfatc^^ <tfat? 

?mr? ^5T^ 'swfa® i 

^ fai5t?Tt«T?t <1 ^fast 6 !? ’rs^ri ftw w 

W «wt? c«r«n ?tc^ d, ?rvt? ®rar cwi mzc t 

fa* ?re*fR 4 % ’BTfc^f-r *fai arte** i ^V'[ fare wi 

^fa® d, ?fa aft*c 9 r 0 fat*«i *dR, fafa *rfar rww ?fo^® t|- 
i c?H **, w®rfa «w catena 'sreire fa?fa® *fac® 

'ltd I 4W* wtam^ arfa 0 far* 9 ! afar, -®t*i caft w *Hl 

^farsr «rfatd •nfa sratw *ifa5 ^rfad? *rftd srca* *pfs*[ i 

«rtfa<® sfar =ri dR ?—’rec w nretdr 0 c*Ff*wi ^cfc afai ?cre 
arc* 3 ? i fa* faaiRi n»fai cvfa»r, 0 c^far^i ^d? >!^t*r *ai rc*wi 
'< 0 ^fret^r ^fan afai «t»r i ^ ^rfa *rprcfe «rtfa?n tn, 
^t?l vfem «ri rcw onc^^ faw Rfa fa Ttr® i ^rrftc® 

(7^ varfa ^rfaf^ ^ C^fa^fC 9 ! *fa«i C^f*f 

^Hf w ?n i 

^r«rfa®! vnt *pw 'e va^isn =Tt^tfar«f c^rr^r ’ics i 
fac*nr Tt^T w ^fars rr« rir^p fw?r «fdt*R i fa^r 

«im?n ^r®Kap qfa ^cW<5 froi ’rR’rt^ **, ^rrfffa 

c 

?|5 cvrn ^is ntor =n i 

c^ >re^ ’facw ^zws ^ «w i fai *tfiifa^ 

*tdre Rt??l ^ aw? fad ^c^rrdfa *f* ^ ?fa?rt ^cwf5 ?f?t? 

▼«! l ®fan^ r TT^T-?^dr w RTC»ltlRl aFfart* 
u N h •rtcw i 


^^«P9 ’nfa? i 



uiCH wi i 

^t^* *ftWl f? ^5 C?Rc® 4f8*1 *t* I *f*f*1 <5fot* Wc* 
«Tfa* “$*£” TO I TO* TO* 'gfa TOffc *1 4**tt* Wf *t*1 
*1* l c* «rf^* f* sjfc Tt*l fTOc*, TOtrc't “«r* «rr$” *»ri *^*tc* i 
«rf^ ^ 413 * TO* * 4 H *FfTO v£j^ F5 3 [^ 5 ^ g® 5 ? f* I 

«firo TOtc* *Pr, TOtre ^ *r**i <ro i «rr«jr 

*rtc*t ffts* to i *w «rfq[* citsri *^*r <4*? *tf? *t?ffit '**ff*f»rfc 
^*i ’trc**, *t ^ *f rtei) *tr *tfro ^ wt* 

f*TTO* »t* we< rt*i fcriu ^?*twtre ^jrfc^ 

*t$faf*J*fa (mycelium) TO I ^ fa 5 *® «ffa fa* C^lt* 4*» 3fTO 

f*f/M I *1* # ^fTO C**l *f* C*, «lfa* TO** *4*1, ^ 

fas cstfhr ^Fot, *ta s^** fas *tc=ft *7tfa*l <TO i 4$ ffcsft ntrtfta? 
fa*^ £tC**T TO 1 4 ^ 5 g W^c* 1 * 4 ft** I 

^ 4**? *m ^fa* 4'S4 9fal* 5 *?t'$ 5 T *t*1^5* StR ( green house ) 
4*? ^5* *tCT *44 **fTO C*41 *t* C*, *^sfa 4fiNl fa*ft^, 

to 4 ft *ri>, fro 3®4 <p ^vit*4 *f*t® ’it?:* 4t$ i 4*? **TO*fa *$r® 
4®4 fa*® *^*1 ¥* ^Vttfa® S&*ft*[ I <4^ SJTO52 c**t TO* 

*fa*1 TO fal ^3 f*4 4:<f§ Cff*1 *t* *C^* TO^fa 4*ffr® *t*1 

mW*i *(3 cto > TOtsfa* **f to to *tf**flte *^*i *f*si.*fa 
’tf* c i'5 *t*i ^fSTO, 4 *°n fas frrfro 3R-fs *^*i ^sitfatro i 
fa* ^w* -sttcar 4t3fafa*tC4* cTOai’l fN *ltwi *t* ^11 c^*»r 
TO^'stC’t *'.’** ^tC'Q ^tTO? ’rW*? fft’T *tf*$ ** i ^*twt*t 
W r , «rf^ 4*? ^ ^-fc^* f**T* ^tc«, ^*? 
f®5C** C* **3 ^fttl ^ C*^ "TNI 'Q 

n*w isfat^ ^csi ^cn wf^^l i ^ftW^wlw* ^*1 *«n 
^atcf, ^*1 o»*F «r*Ft* fsw ^f%f f*c*rc** **?n» *t«rt*1 

?t’f-«f»I* *4*1 4*Mw I ^f«C** ^C#SF ^* *^»* f^5®* 

%1 ^®T8* ^tc’f 'TO 4 TO I 4 * 4 **lfe ^ ’ftc** ^ «f*T 
*r*, S5t*t*. ^1*13 ’JC^S fsm r.aj% ^fWf 1 *?r.^p wt#f* to? 

^f«pr c*rfTO nt«*i *T* i 





«tcuRr fa^fo fcot atm^ vffl *«n 
4$ w y* ct an^^t* tt»'8fatw mi «ttf*rc»ra ^ wfofo 
’ic®«i o cttt »pp t^wo cH «f%nf ftc«r* w* *ttl teffro ^ i 
fvf vi tsfir fenre tfo **ro* ctw c»it^i tton tft tfaw a*c*r* 
fin* *tfrf ’tfan Tf* an i 


^fetf #r^ , ®rtc«TR:^?r--»f«t? i 

£rffa«' 3 *fo nf^M % cr, tFttfto ^ 

«rt^ ^ic*rt* ^r^5 «ttf*te ’itrs i fro ct tft% aitcirpf 

5jf%ttrc ^tttn ttfare *rrit ^ t ot »pw *«n 

*r*t$ ’tar tfin ^*f tm oFt«itfa*r (chlorophyll) ^*11 *w» 

4% *»ii tftvf i ^anr aft *mi -©fro fc*n* 7*j-*fa *tf^5 

*t^ tO^T sftc® ’tait'ftl ^t3PH ^5ft*FfTft'S (carbon dioxide) f*f#| 

K%y\ *tWl (^Wt*) "tlfa ^ W ¥* m *I ^f%rc«far (oxygen) 

ttl. ’Tow w i «rt*fs *rt#lfip* aw ^rrmfir* tiff* ^*tf%* 

*rar ct’w tfirs ^fo*r m, 5 t i ro fcftnrtrt ^twt* tfit ararMt* i 
^rt* ^vtt*rc trste *rfa cvf* ^^trr, c^t fiwt aw ’fNftfirc 
^finr cm^ wt* *RTt* artwtw* <2fCTt*R tt, c»ft wi *rc=R 
nfo^ «rft»rt<R! ^fortc^t, fai ^rt«p »ftn& finoft ^m>ri 
ttsrft i 

♦UTfipi srfire fcfi? wifa ^sn m ’Rtf® *rwfa* *riftwi 
■ofttrc^ t f®ft aw*t£fer fcfoir ctt»n *t ^ orpt* vfimi *rpt 
*i%?r ^wrt^or <x, *t^ftr f^ss f?fl ^Eim wrwt^-vftr 

nrf»® ntcir, w ^tio»itfwi w «tw i ct >nni 

*trH *c*nr ciw cwr, <?& w ’nrtc^’t#i ortR^fwr 
*fa «r<t « m ’tfstfW *fcw *tfct tf»rti, ftf^i Wl?'#! f^tM 
«rf w *t^i <mv *f*w*r i 

srwnrcn ’tt'hft ifm f*rtW^® f^itrrw ^*i^b *— 

r -f** wk nfNn ^ti t^rfct, ®«tw 

me* *m i w «Wt—ct »pr nW* aftwtw itk* tlttct i 



tftfft— cm mmw TOfa® (TOto to «f«j*r <3 to ) «rtc»TO 

gfr rfci i «f «tTO--cm mto fefi? stg* m ft® i 

feTOIv ft®f *ittf fTOf ^tf®M ^mIcm ^ f®M Wf ^fro* 

„ <sfC6K*m ^tc*im® * faf®« c««R-fff*r£ to ^rrf^*i ; fv- 
^tcr® f* Mffa® ^fTf^®I i 

TOM.TO 3PFT CM, MM fWf wife t^c® CMM *tfre 

TOf «rttMtc 4 M ^cTOm ^ ^i sit* to to *TOtc 4 f'® Mtarfa 
TO 3ft i 

<sm ®Tt*r mmfm 5 }^ ^tcTO Ml *ffprtf I 

«rttro w K$C*L 3fT TOMM r "iC-‘), MTO M; gWf M5*l«f fTOf f?Cl 
tort *iff>rh ff i toTm ouoit mto MttMF Ml i 

^CMtCTO TOf®1 TO TO 4t'3 '^C* Mf£M>, TO 'MORP *ft^1 

«r*ftfi ffttf® ^f i cm .mm^ |w?i misj ^fa® ftc¥> 

(^t% t®Jtf*f) Cf\t *WB X* ®l|Oir4 ®t*TOff ffTO 

«r®7«?r$ 'TO, «rwc?r 'mmmi TO^tTfy v ii ■! i 'go*tM cmN*;, MM-st 

^«,ns m'cmm toti, ftTO® mto v p*i Mff*ifp s^c® 

Mtcs, ®tetonr m?mti ^«rfs-*fi toio-ucm- i cm mm^ 

^tc® faTO Asti'S 'Mtoitc^y ^orteM ff, ®T*rrfaMc® 

TOfafo'® to mi ctom ftr* 4 5i «*itf i fa* cf 

mm® ^vif® stc® fMTO v i%^ MtMtfiM TOro-Mt* «TOfcTO 
<2ltMt®fM fM, CM C4t*T Or CM CM C4fM ©i’M MftiM ^MCMjMt TO 

Mt%® MtCf I '®TfM'® Of Ml MfM CM, otfCMh* W4' ^C»! ®rSC^rM CM WT W 
»lff*® <rtCM», CM^ ^*C*rM fffi 4M? ^tC^ltM^ 'G& ^cst *lt«1, «f»T ^53^ 
<2t£f nfMMtCM | Mfa C4tM ^ C^M^T MtOP, * 

CfJR^I *jfTO ’W ^5JtftT» CM^ MMV f’FOF.'Sm CfW Mf%® TfTO ®® 

W Ml I 


^ICMtCMW TO MWfM 1 



fTO 5 ! Tfxtfe i 

< 

‘Wit?? TO” ^?tl TO Stfffa TO S^C® &f»Pl1 TOft®^! 

TOTOi TO* TOaN *m® tow 5 * c*r, tou c*rN®*r *sr< TO® f^i i 

W* a*® TOi ipfec^ Wm i . 

%ft c*rt®l cTOfiri TO® s?TO ii 

***** 

**f cst*rj ss ns cTOt® f*pr i 
TO*nr ^nts c*rft® ?f*pi ii 

***** 

orfs TO m *tsn stTO i „ 
nMt S'sm TO css sst TO # 

TOs ♦fir fan n® s&ri, tojtcv cnWwiTOft siTOcns 
cntTO *r*i TOTO® i TO ?fc*i TOtfss ^rf*J stss TO mw I ®TOts 
toTO cTOt® ^nsfa ^?s, <ns* ®>TO fTOs sms * fTOs TOs TO sTO 
♦Nwi toi *rt ftwffir*, cntTO, ^5Ttf? TOsim TOwg, 
^TOn TOffss to 'Q <r?ss TOs TO i to s^frr 
*TO TOsi TO cs, BRntsTTOs wtTO ®tTO?s fsss *m® nwn i 
fn^sw msm TO* as sr^r TOTO*i TOft i TO « TO TO* 
<mw s TO TOl vs ^ tor TON® sti* i ^ sjTO to to 
ste® ito TO, TO *TO ^ TOnt^ TO ^Jtfa TOtfa* TO* cross 
TOUTOI^TO 4* TOs TOs^f* TOTOt^vTOTO* c*t*«s 
TOns l ^TO s*f cTOc® TON art* TO i to ffc*f fori 

"*ifc ws” TOR TON® i 4TO TO<^ »fipr TO* wts'anfc TO*1 TO, 
fa* nssts* TOsi TO si i sfowrrca* TOfift TO* 

t 4 ' ' 

TO? ns* TO* cstnw slj?a TOTOn TOsi TO, fas TO fro ca^tf 
a* <as TOff *®f* i *■ 

®waf*r cTO'&n sfo® ®t**ta TOt* TO ^rf® fasffa® *s, TON 
TO TOsi TOc-ftft® TOw to*?, can ^TO *®i*t* 
.#cTO‘fTOl ®tTO «rfw, w ^TO *rsro ^® sf% N^*f 

^ * t ,■ ^ 

^|ft5lTOc®WI ^TOfc® ^TOSf Asterism ^ I CTOr^TO 

C^TO TOsi TO i swrWs ^i ^ «n[ TOTO TOsi 



f*wr vmtfk i Ai* 

TO t . TO** «rf«r«f»T *5#fa«i «ffa* *e*r aw *f*in to** j 

^TO?tC* %5ffa*C* Asterias fa*1 Star atone TO I <?fa <9 TO* C*fo*- 

c *9 **x TO® 4 ** TO*t* TO fa*H 59 *1 i to*! fa toi 
, fa5*9*fti 

w 

TO *4* <*TO *fa CTO&C** ** <?fa 9T®fa TO! *rf* *{\39l TO I 
^StfTO* ^TO ( spinal ) ^«T 1 ^ I ^51 *®**$f* * *fat* TO I 

cTO** ^TOHc* •°*TOtt* ^ *1 "*te*t* #tai *t* i ^51 c*i5** 

*c**l c*t**; n** TO* * ®t*TO (garnet) to TOTOf-sI^iTOc*^ 

*tfa® TO ( single refractive ) l *fa faTO TO 4* «W? *TO*fa *fa9l 

TO; ^51 c*Nt*i $<?t *c*TO ^ c *& w TO* ^c*r<3 fafa* 5^91 TO* i 

‘^TOTOTO* ( elirysoberyl ) TOf* *t* <49^ ^**1* TOTff** *C*f9 

ms *fa 9 i TO i fa* ** ^rTTOc't ^51 *C 5 i c*** *fa 

^ (2TTO *t£® TOl TO*, 9*1 *tC*^*tTOfc ( Alexandrite ) 4** 
*TO*ft** ***! *JtT>,*;TO ( C3fc**1— Cymoplinne or cat’s eye ) | 

TO*<5TOt,ftfr TOTO* $** *f«r 'Q ntfac® TO *t* c?TO i 
4^ TO *tTOf99tc®9 *fa*i TO i fa* fa?5C*$ ^TO 'tftjtfj TO* I 
*fatTO** ***1 *rtA*;TO ( c?fa**i) to* i ^ 5 tc* to-V** 
TO *tfari *fa«* *fac*, ^5tc® *tc*t*-9fa TO* 5^91 4m* TO* 
<2tfa*fa® C*, fa*tTO* f*TO** TO*1 CTO C**t9, ctterct* 
C*fac* TO** C*5a* 5^91 TO* ; C*f$ *3>$ ^TO* ^tlrffaC* Cat’s eye 
9C* i 4 % w f**t* «*T wf* ( c*fc**1) c*** fa<5* TO*^ *f«9l TO i 
c* *xtT> j\-TO 51 arte**t TO TO'ifTOLtW* *® *** *lc* *t* *c*f 
*fa*flfa 59 , cnTO TOto ^t*T i *c**- 3 * faTOl fawpntTOi 
*|%1 TO** C5, C*t* CTOF-Cff^ *C«fT 9t* *Cir 1 fl*t* **1T 5TO 
TO* (^1 ^C* faTO ) ^ 5 t 9 C*tTO®^ ^ fatten ^*t?* *t 91 I 

"TOTO” *1 "faro* TO* <?fa *$c« *5* 9 c*f?r to ^* «*TO ws 
TO91 TO l $TO 9t TOfa *CTO9 « C*T fl9C*9 **** 5^C*3 ^TO 
** **1*5 TO i .^TO TO°1 c*t* 59, TO TO *TOT* »2ff*J i 

•iwci TO *55*1 9*TO fame* TO*W* 's TOrntfa* 59, *1TO 
faic* f*^**l *f^c*c51 TO*^fa *1 TO TOc* fewtf** 5^TO *9 
* 3 T*t*TO to cTOf *p/TO ^ **J*,^TO 1 fa* fa* * 1 fa*c 99 fa* TOrft 
fa« fa*** «mr«i *e*i TO «ro *** %t*t** *f* 9 i faiTO @ , "’irfa** 



»re 


(**r wm i 


uw foaR ^*1 *rt® «r^ *fpih ufc*iFrtt 

^FW«f»r $wfa *& fnfa^ sre- *%tc^ i “^’ 

stfw «irH?i*rm *rc<n AR-rt^t i ^rnffi- 

’M C?P^WT ^fTT WTf? 3R ertC’Rl, *RC* <St*fa1 f%» 

1 fell w Ttw C^lt* 5ftc^ I <53F51 fewf^tl 

<?rfafec.*ra 'srwt *tf«retir i #fe «ffa s*,.®,®*® 

frfat* ’rf't ^rfc^f^Pi 'Q ^wtc*r c^rf^s ^si *tc* i 



/ ( UUi'' *FR? SRt^sTT ^5^ ^tcn *Pfo’* 





flew irwrfw i iw* 

'vfen TOjfii to? to i w «rc»r 
c«fcs ^1 3 fct *ff»r-^ ’rfa® *^(i «itc* i Tfarc 

< %W” to* i ^frww* « *&c® «. *to ^froi ^stfrorw* ^wn- 

* f*rs tot! to i <tf*r *$t® ^ret®re ^tc* ait* tow to tsf*r$ ift^t *tr* i 

c^t 1 ^ froi «nw *i i estfe® *tfa® *t*i tow ^frrt wfro 

*1 toi »rtarnr wt 4 ^ *t*f *fo1 *TO ^r to fro* «rtwF, *>to ^*tfrorc*F 
«rtfrw*t* wrti (** fssr) fcc*tfror to, <to* to?[ f*p*i TOifrw 
c«ft® wi to i ^wtcro fro®TO nfirov «t% 3 r TO-^sfa -aft* «rwr 

«rtFF i & TOr*tfir^ TOwf* toto tow wnrfs wsro* to 
sfTOstf* c«rt® ▼frofa «rw to i 

*wj c^t$ c^ffe arastsfa « w ▼%* ^tw 1 1 ^*tsi 
aft* w sfffa ^cTOf*r® to i ft* *fa ^ to TOrcsfa 
<rt* TO*t tow fro^TO* *iff, *^c*r $ sn *fcn art* 

TO?' TOW c?far® TOasi i tows sfto« ^tocto enfa 

^•ifiTOpf'e $-to i ^*i arts TOfa TOf^® i arts to^ito 

TO*! TO^ *f*T ( TOfa* *$C® fcs 3 T ) ajt TO tow v?n *fcfl 
^rtcro i TO*- lfiprs c«rt® toti to i ‘ r^nm 

^tf%<n €t| we*? #fa*i ^ $Mi> -$m ■ ^to^toff, (-to fVar) ^ 



^?f f ^ l ;•* 


• - * / . ( « ‘ » « 

nc«fi *cqr «fcro TOs#df W TO^TOroi^w \ <*r tow *i^atw«f*r wero 

nfr® ®tfroi toi, «w ®tfi» 'sfa tov < rtr*F; #? 

C&B ^firwr TOW TOW ▼TO® TOW'S ^ 3 w# TOt^TT TO *TfS?n TfJ ; 

TO tpn^TO^^fTOI ^ 4^5 TOtTOT TO ▼tfro® TO, 



<>9 9 *,« 9 «ni 






£ C 9 t*ffa«f 9 9 w 991 99^9 *tf^ 9 t 9 tt i carsfn*! wtw tom ^u 
9 fan 99 tf*r^ vf 99 l 3 r afc\ ?t? i v tRr W9f*rs fofw 9 f*i 

iv *tf?F9fN *$91 9tcv I *Wf to cefaj ifvfet f999F1 wc*t$ w, 
49?'HtfavtffcV vtfv f99t9 WV 999*17 4IVM9 *tf99C# V9 9CTI9 
«JV9 9t9l 99 1 4^ *fv v’totflfroftr ^99 vto 9 H 9tf9tv 99 i 

**$ wil f9?99 c^rwftsi 3 rfa9t 5 r&fa 9 f 9 s 5i*rf$9l 9tcv.i 

fcrfoi ^ptstcv'Q vtvrvfitv 9 JT 9 f 9 wtftr® ora 91 l 9 f® 9 T? 

<3P191% 9t* ^9tC99 9799t9 V991 Vt9l 9*9 97t9f* I 

f9?90Or*f9t%1 JPl?9tC99 V$7* 99tf^, 49? 9t9tf99 ^ 02*^9 f999 f^t9 

vfirai «rftv i ^t*f9i 9*9®$ ^cart^fsrn?;^ < 21*9 9ft9 ftvd* vtf 3 ** m 

91 I 999*1 ^t9tOT9 %9t9 C9, VfcltfB f9”H$ Vf9& 9*9^5 9$C9 \ 

l9?9*f VC99F«f»I 9S f9*3> ^tC9 99 Vtt* I f*V 9t*999 

( Snffuigon ) 9t9^t9 ^1 $91 »2t$9 *!f99tC«t *T|Vf1 9t9 I 9tVj*M 
4fc90f9 99199 9t9 99^9 I C9t9 99 99 9*17 99tf9 9tVf| 9t9 9f*I9l, 99C99 
tSrn 9 t 9 9 $ 9 tC* I 



'Sf f^ 3 T I 

t9?99-Ofn-9t^9l >2rV9vf9 »W Wfifl 49? *Jtf«P9 Vf99l VC9 

fafgtfmy 9tf99 9*91 Vt9t9 *9t 99 9t I Vtf9 «t9f9l 

jp||P 9t9 <??, ^9tC99 997 9f« 9fC9 I Vfcfal ^0 

(pW9t CT, *fet9t«fa 97^*99 *ft*t fall 

gp*? faw vf«*r i f9?99or^^^ntc9^ismvfn 9tf»Pt 9*91 




f»WT mrffa i >tf» 

*tfqg ga M Wft toTOW nWtfC* fto* ul^St CTOt 

«ltev i •ttfti’ torattr to* *i«fn ir*r< & toft ctmi tow 

^qtc* to*l *froi *t«n to, upr ?fiHTO*r w *fr *t*1 & 

. aw gap stfto to i to *to *t to *tto® to totraro, 

*rot tortoi •swtft *rto tow r jjft*rac« *1 w, c*r$ «r* TOt*rewf*r« 

•nwrc cwtE* wtrotro to< w fror) i *t*tc® orl snro to* wr *rot 

«rtff% w* wi to, cto"® sm total facro csfri torn trrv, 

« 

wttw^ to*rc « to-cwto* fro* 4 wfcwt ^rtc^r *n i ton «w*t 
wit* *rw to c*. «wpt! to to wfw ctott <nw fVf ***1 to 
sn i ton to* tor fto* ^ ^tc^r, wto TOfar towtc* wito 
tiw to «fn *to cron* i tow # cto *t*i ^ wn «rw to 
W K f wrcto to wttota to *i i ** 1**1 to jcwj* wtoT* tors tonr 
wjtot* to w* wfirctc^ *ton *tro i & toi ^ tororro nftor 

m 

opntfHi tftats ^FtflNi »ia i ciifct# offtw am its ci, »iwsj ar*f- 



' 8«fftsr i 

tokro total* to ftow fH-totac«r* to *to ftor* to *c* 
wftoro toA* tot*, « threw tol toi ftow, «**? «ttto *1 urtto, 
crtto «tc* to* to wt*i wi tprfon ^rf*r^cro?r wm *to to (s< fwo i 
*mtk *to* tow froi ^n to* to ton tow to tte* 

tfc* to *r*i to i *fro toA* etoc® to *Tto to, «tn ▼froi 
^f#c® ^t»r ftciTOPf to ^ towst towrto ? 


v. 


i 



* f . 

*i«ri w*r wit* s*to 

•ffafft *ittrt o& tofi Wff-r® gforfcf i fcftfcfto 

^•rcw wf® ^rfsrt 5 ^ **$ >.$ into, nf%- 

^taii i ^ ^-cntF®* <w c-ft Ttan i sfa«t* 

fofttfor *pra («tfprf?rfa3 ^repitra; *m dtarift? 

*pni «rc*iwi s *r^i (slow) 5R) <?ra^?K m3 opt 

<j*t* btc^r* *rto ^t<r w i to- 

«fa «r*forfa toto Bfcatfipr, .^c<tt a fl fr c u n to* 

& ^ . 

fi*»ri to*c*ti> ^*t^t wr^ W *> $?,o*tr* *to nt^t^r 9 itr® Wet 

>•4 Evening News to* «ltff^5 fi**1 C*$»t fato 

^Itfin, Bt*1 f 5 ^ *to J— 

The Titanic’s frame-works were specially forged and constructed, the deck 
aud shell-plating weie of the heaviest calibre, so as to make the hull a monument 

of strength. The Titanic’s transverse bulkheads number fifteen. ...... The 

builders state that any two of these compartments might be flooded without 
in any way involving the safety of the ship. Relative to the closing of the water- 
tight doors, the offictal description issued by the White Star Line when the Tlta- 
uic was launched states these are electrically controlled. Those giving communi¬ 
cation belweeu the vai ions boiler rooms and engine rooms are arranged ou tbe 
drop system — Hai-Iand aud Wolffs special design. Each door is held in the 
open position by a friction dutch Which can be instautly released by means of 
a powerful electric magnet controlled from the captain’s bridge, so that iu the 
event of accident, the captain can, by simply tnoviug an electric switch, close the 
(lours throughout, practically making the vessel uusiukabje. Precaution floats 
are provided beneath the floor level which in the event of water accidentally 
entering any of the compiU'tmeuts,-,4jMtomfttically lift, aud thereby dose, the 
doms opening into that compartment W4ney have not already been dropped by 
those in charge of tbe vessel. A ladder or csc»|>e is provided in each bed room, 
engiue room mid similar watertight Compartments iu order that the dosing of 
the doors at any time should not imprison the men ; though, the risk of this is 
lessened by electric bells placed iu the vicinity of each door, which ring prior 
to their closing, and thus give wnruiugto those below, 

Hft* *tf* (rudder) frrfr llr ffr V^8 >4 ^ O 

im >o- toi *<tr*c** <®m >4 to, *rN'-*mt* srcrofr* «t* 

>1 s V 

v to, **r-**c** c®rte to «t* toe® *ttc* *** to* 

btfr . hi Him i Vf? toiler 

Afitp'i f**®c*r* *f* c^rm* c*t*t*, ftol tot** 

sow, ci^f*. fto, C‘2ttto® J <4W c*tfc i fto *nrf 

brtr 44 * fafr, brG to* fWtto 




Wftrt w 'l ilp 

etfWRn i«o«r <$m cat<Tt?, ee« «r tofit 

c^Hhr <*a& >,»*♦ mt catfta atoft *e arfstcmt *rca® ortk 

<>,*•• *rfafNr ffa film 4® firs® ot, mwtc^r **<> *r «sr«pf 

aftt, ••• «r fir®fa cartf, e-o^^catffa , rt^ 

*rtto i <w *r$yrft? «n*rm jto ®rs ftffa ®toaf#i 

C4r?mi !t* »r* ^ crfc *rrw *rr&t®tmr stfit® to i m^fw 
fitHrtci *.,«*,« •>••• frw* ^to * 1*1 ^*tto» ^stc® csttfr 
*1 ^t 5> tt^ J ’ 4t$c® *ttf%® i 'srfafff*, c«rto* upr 

®ww irtto tota ff*t, aw^K frfttoafif 

artsicw* ’rt t tf ? rc to i sftTtra <*m estate® «>% «r, fip?fa 
cs*4tc® *ra, ^®fa caf*ff *** «r, ^ »•« ®r, *toc*r® 

«R *taft ^itcato artotoH, ®*r:«fT v^ wto wl ato^s i 
flfcffitc®* ^rtofti - 5 t®t mrc® ^to, stjctnra «rtott"ft 

•ItCTfil^aw^WtW I 

fks tofir toh ct, btcmr 'srfafc® a>t*r <*W® 

«Kac*ttc®* «wt ^n *tfi?c*r srfstar f%|t®^ tofto at® 

®tl i frtcn* »ito wtfsr **t?T, «tfo * ®t*r wtiti arcmr art* 
n* ®tt* mfttotto i *rc*aFca spear '-Bren w *t*l art* m *tctt 
®to totto i *®®i fctt&fto ^t^r Ww* to *to ®f*c® to, 
* 4 ^ at*®; arfitfw wror c*ta *t*i to *i i fw ^tta £*rt*nr nt^rt 
«ft»nr *rc*j «rf* ®tca to 4®&i c>r»g®* («.iieio a® totfir® to i ®ftf? 
^ t n rc® t ^t<f wr ® *rtoto i ^rrtjtto www^ 

«r c* r tc ®® «?to iwi to i «fm** ^4^^ ^to, Trt®- 

Tfn "Nearer, my God, to tl.ee' *4^ ^ft® ^Tto ^f%C® ®f?t® fpT 

«t^lwi *f«tto i 

^nr tot® im ^ tot® ato*:— 
vefir car, car, «tto — ^ i 

^ to prty C& —Review of Review stfW fif^Jt® I 

*imt^ fit, — Vucnm Oil Co. ¥ Maim^mg Duectov OPR 

$t*pr ® 4to ^rfitww tot^r arto catcfr rm ®totw ar*- 

<mm& ’tfirtK j * 

W^ttoligtlWte^r doctor. 



(yn t* i*, i 


— C5»r% c*m i fe^Jtf? i 
ato®rr* 'q ijfvm cwt ^hnsi, 

^tMrsjfr « fhiOT nfirw fwtc^, <®Ri i ?pHfra 

ftcstcj «ftaT «ft<r«i ®tc=7 *rc*tfc «rtfac*r<3, Tfft *tft- 

■sTPt ^flwt f^rcw^r ^ ^f%r® <srrc^ *n ^tsi ^l^l* 

4RP\z*f eiHsiPf ’trfs'TSH *faW&1 or*tfe*tnR i 



^rtfcnjtffr* wnpar c r ntw WtfSw Pnrfws 7§?rta51 


f^f-r^n f^p f— tot* 'sr^a ^riTO® ^cfei ^fant^a w *^ri TO, 
'sTto Hfofe *1 fwr, TOte «rtRTO ctAto*t *$o® to* i 

fe?*t4tc® fa*RTO «rhr ^ff 5 * TOf (Ice berg) | TO* (lee) ’fC*r* ^ «r*T 
«Pfl <JTO TO (Berg) TOTO TO1, TO *t#5 ; ^Tl^ ^fc*f* <2^ TO®Tl 

RTOTO *tf**c^ ^TOi^r TOrc®r ^rf^ *ri i sftaf *roc*r *pt 

TO, TOfc *tfr •[Prfh *wr *TOft faster® toi, toTO to 
«t®t$ fe** I ffe^ attroacTOa *® feiotc*T TO* ***j TO, ^®TO fe**®i jpf 
«fcr® TO*, ^rTOr* *m TO* TOtro wi TO e*, <®to TOTOrl 
• fTOt c*$>c<sfs i , «r*^5 TO^* c*, w«t & ^irotarf* TOrai **** 

** I CT fe^TO «?* TOgfl TO, TO fe5F$tC¥ <3faffa fTO-CTOI *C* I 07 
w «fc*t"r* TOforon fro-c*TOra feci ^i** ^TO?* fro* cm 

# 3 $ 1 $s* , «rff® «rtci i <*fe>*R«tc* m *i TOTOra, f%ic*t *i 07**1 ifecw 
|Mf.jN*itft« w toi *TOro «crorc TO i to{t® TOfa *tTO *fim 
||f w i ^ fw-«<n i® cw-vsrc^rm *wm iw, 













>v<t 


OT fSrf*T® ^atc^ I 4arata <®ffam$ f^H caatfl 

4^fcl -toti tftai afcca i 4^ ^pf%T5 ca<t1 # 4a$i <imt® a^ma ¥rt, ^stcta 
^ ^ CHa’-aftaF* ^tf*F® ; sffa a«C*J 'Stata ^5^$1 >*,••• Wt?& 

**,«•• fofc 4a? arfcta atar *?ftata *?fwt?*f aafo '$nt ^afap® i *m 
• ca^ta ^ama hi at^ca <$ata wfkus ata ai ; atcnr <gata ^rfaro atta at i 
a*twl affar-wm fea-caata ^aca ^Ge- «f#5-^ arefa area at p 
f*% caa* laurca aa^ srctf? atfaai 4^iM sr^t^ <g>ata-i£it^* *$ai ^cfcr 
fea-caafa ^ata ^if% aH^ aa 1 atm^ aaa faaf*r® a^ata ^ata 
atm hi 4a? aama <®tcaa afaatcaa's <attaft ttn aa n-ft 1 aaa* *w$ ^tca 
atfaai atfoai fnma ®tta^ artta 'e aa 1 4 aaaa w$a! aaa* %r, 
aaait aaaa <®tsta ^aca^ «rfata aaa* ®tfam atm ; 4^aaTO aa 
aaaa *tf%atfw atm, aama ^ta 4”® ^fw aa ca, a 5 ^ af^tfa «rfa ca <®ta 
a? a»fam *ftca hi, ^ata-bm ^tfaai a^ 1 ^tata a^a nam a^a atai 
ace, ^tatt aa?a atai ata 1 

aftaaTtma ^rta 8,0.,. «• a**f atta <*®ta 4 a? afoa-caa 1 aa^ 

^®tat aama m<a 1 4 t aw <acra atm <srfas a^aa sfrcaa aaa atn* 
^ata-bta ^taji® atai aapr 'atfaai am 1 eram ca *ata £*rcaa ^ifcasf® 
cwai ata, ®tai atm tata 'a #tf®ta ama*fei ata*n ^1 attm 
aica 1 4 t aw ^ata-taa cafac® acataa 1 aa a^r® aca aa, caa 4a»^i 
a^a a^®; ^toi « ^itcarcaa a’fa®tc«i vfi^ faf&ar fa®tfa T ® aa 1 
^taa ^aafafc® acat^,ta aafa aa^ ^afa-^acaa fta a^a af® * «i*ft^ 

a^H'fla a^® 1 ^ ^®tcaa aca 1 

Scientific Animerican falHS ^®tfa^ nfsrat?? taU'f^ atff^-fTW! »«&«*( 

■Sfatfa® t?^5lfaa;—The weird pinnacles, spires, domes, minarets, and peaks 
that remind one of Castles fashioned b^ some genius for llie pleasure of 
some whimsical fairy princess, find their com tai part in unseen, outlying spurs 
that project under water and that are fully as dangerous as any reef.” 

^ta<&faal atraafar • 4 aaN^aatfaca«rfta 1 
«r« 4 a oral ca, (SfaFta ^ata-cacara 'qvfe $ata-£*fH 1 ^ata-c^ar 

«rca «rw H\caa faca? ^afaa afca^, 4a? ^-sJa^t «i?«r vt a^ai ^ata. 
^ama wtca aaca astfaai ata 1 ^at^tc^® toca»^ calving am 1 
wptf anf^tai <^ata-£*fa aapa ^faat *tc^, ^®ca sfoate 
^tfar^ ^lat atm 1 ^flfrtftf i fcy aataac? ca aw ^aia-hta ®tfaaf «rtcn 
^tatcara ^^0 xtn ^HHJtma ^a-^ 1 ^*irtcfe«jlif5 afas?t- 










<3T bff^p *FKj-1*TO^ **> WH &&t 

c*> 4f«r*r, <?w* ^ *rrPT «• fcfsi fsnrvtfra artt ♦tfnI »** *► 

«* fsjftfc *rf*w 3tf*ret *tfjv *rft»r i fro *• 

C?f*t1 ^VIRRf <2ffa *!¥•! ^lt3-fc , ft*Bf frfSpV 
*rt*fc«ra *rfFft fftsi «itc* i 



» «W src*r ^J%1 Mft* i 


if t ^ l tw r ifcc® c*r ’ras-Gst^ffal fat? <rtfa? *tc?; 

<g*t* £*f*r 'etfasi ^rtc*r i £5^ *tc«t ?f<ri.fa® *fltt; 

wf $>«f fa£*f ^ I *ii4i^tsii 

ws ^rocs *it?n *fcsi ^ ?f, , ®rW5 ▼fc¥tif*r <wft? 
fanfare ^*1 arts; ^ *tt* ^w*ij fH, ^®f 3 rt 5 t?r, 

<tfr, *r®fK *Ffo # stfari w, ?qro bt*r$ fawr 
^?n *rfr; =r^i ^tfc®rrt% nret®it*tnrcr ^ffrtocanr =m 


*tf^ i «rc^ ^*ifa '©tm <trrftar* 

Wsi %• *•. fVfri f%^r?r i 


<atfc'«rc®nr ^tfir w s&r® fwr-'Jtt® $fcc«*** 


?fcrt «w ttt faw «•• «•• ’TOr i »it*firt <«?ki 

«AS£i *" ■ , . ■ . 4 1 '<* *, 4 *?** ’ 

* c *re <®M* ^*fo *rtfi 

Hpp^U-^Hr «rcwr ^fa«i <rrrc i ?fc»r oiMh <sm® 





Wi ftot» w tor t ro? TOfrw® ^t^pv» 
tf« w» ^t»n i ?fa ovt 5 * vtwR 'Fts-frtn «hwhr 

tow, vtei *tor f%fa c;*n«r *Tm fs^r »tw 

>iUiw, to*re «tfww *r«tif or? i toft? xwtf’Kto? <to^- 
^ttokRjtfo 5 * «rf*or ^?t? tor® ?? i <*& stos 
a t fe fire «ntot ®rttfar* ttor *r*rc? *r«t*r ^rrtotffr*, ??rW? 
*w toiN?i *fWi o*^%® i ^rctafr 

*rtet*r ^ *kTOt 4W ?*fto *r®* ?to «rfr*, <*?* ^ utrs wffl* 
’lire vfti *i?Rc?nr tot TOt* ^rhrh? 'SftPt ?rf?in 

*rs* ** i weft to? ?^i *jpG stf’P* ?W? 

to* , ® S M tot* *rttofto i s ^ 



’^*rdf to*r« ®tror *ttc* atf’Kttt® i fc®ciri *rcramr sppw t 

^t#9* sto, fa fo TOl ^?t?-to:ar? ?tw 

?T ^fa?r TfF® ^s nfor, ’stator? c? farstft stofos, fro 

< ®iTt? ’■ito'f ' s & r G *to •— 

{>) 'jptti^H! 1®?: to c*tts? TOTOF-ewrtf®: ®ffc*r *rcn ?u i ^ 

wtfa ^fiiwer fro at feyfa® *$*i Hef* ®fto* <*if®*itfs® ** i «) f*rfm fihw 
®*ti fcroir f^wni ?<wfer* M , ®c<w *m -*T5^i»f5i 
ft* «rtr* i (■») «r®Tfa® ws fafa antwmtt w%® 

TO c*ttw«ftt* I («)hf* *tf Pmct^T jir**t®fr*m?**< 
®ti «f®TOs ** i («) *rn* ’iw ^f? «f®*iT^ w, 'stfl *$m 

?n 4^ tom i • >« «ra^#v 

**• c? **1^ ^f, cat^t^ fnj 

ti*. w sffwt if^c® *rw?» i (*) ^tf^-rai jf^ar TOit? 

n^bw «4 TO*t nw ®i^r® fi i ($> ?tr%cn wen ?c«i ^ or^ 






tom 




*tf***^ „ c*rf«K® nt'eiri ?its i (*) >A* *rf*qft* ^Yoon ®t*W*i '■lira* w, f*l ^pti 
'toj* fspfihr =11 ?^C5T iw^iaitii w»* ^i gfs •fl i (») ws jwc* j^qts *c*t* 
®tmtan «W5* *$*i ^rs tHl'*it* c*r, *w fato i fVs jpjtinf 

c* *nra %\ch « frgg faq ^•fufars cat® ■sto® **, 

C^ gtCT ®t*Wt3fi '?fa ‘‘ItU I «c»n[ *ra m ®1*t- 

*rfori Jff*t ^rfiic«T am starlit ^«t®i gi 'srtfVrfi* *tn*i toe*, ^prtsr fctonr *<*• 
*nw *e » r to ’jfare *ttn ^fti i ' 

<gto **t®nr$ i «r*r Wr*t w»r 

toi.«ttre i ^rr?r t«r*r ^ «rto to i to <?r *ito mro 
toft i ^to-fc***! ^i mn to 5 ! cto tol tofcfl i 

topi tto Tavern m\ c*r«r i ’^toi *tftw <to tof mrK^ 
ow ’fttoto ^tm toM *r»re nlto tow *$ j 

.*• c 

ncft^ to®w* 3F\ i 4^1 mrH , rs&i to ^fato 

^firatfk*!, c*rt mrt*f to tol tow ^siu^ ^tw «ttw, ton *$w 
^vhi <m wt *tto *jitowi tor« ftfc* ^ *dtfltw i ^»r 

^®®r tow torfa to®wsr si 5 ! ^ i 8° ftoJ c^caps toftorl *ito 
«?«( *ito^ ^n fsr*^M i <$$ torcfto cto «rt?r®w3 

ton? , $1Wc5t:. *i s i «f»i , ®n:‘ ! W ^3^^^ I 8° f^faf sSt^art?! 




i'j,rA'".»aig.^rrw 


"gt^tf^cva 4^15 w*? i 

*rc*wi fm ^t’Wan 5t*r ^ ^ apt^r - 6 
^F^m f^« ^ am; ^rrf%^ ?r^r® «rfc¥ i 

< ®t v t s rf^n • M«t ^ , ®Tfc*w w, <iiwnr iw 

( >./ <?rt^c^ wstarr) fN ^f«nrhr to, tonr »<¥ cror 

,«fm*5 tow, c*fc ^?pp ^rcW toto to tom?r tom to f 
..eflfriirto to to to l 


»v 


ct ntw $TO-fcnn ftt-wr fnsw -&$\ nf*®tf»rB 
*i, TOtm ct net Mtenf® «rii?njiflte tttmnt 'nfeapt to, c*ft 
net atoms *tp& &V&. «rrf%i ^nf^® *$ m i nmfa ct nw fcnn 
jfc t^c*, cn ^f®r ntjfcnsl n^nesr ^TO-^n fnfsm tfcn ty net 
n?tt* Tfnfa to toi ips tfen fe*r; ^t? c*fe nt*? fanfa® t$ro 
ncste n*TO ®tfar® TOre TOm <*TOenrc®t net <mf*nrt nf^rtr^ i ^f*r*r 
men TOnUffc^ *TOTnctt m wfan tire, TO n nftt tfat 
fat* ftrui fcttfctfnt* ttn TOeTOn i ^tt&»rrfft¥ tstmncst ^TOe^iT® n^et 

^ TO* 5f^ e?cns ®tnttan fnfnq* tF?n tt t ®pto frore tr® 

^tl ^en^t'G nn nn TOttai fnfnt* tr*i i *\ nro 
fcnent TO®n m fo* fcrfj «r$T5 'tfap \ <a rtm ra * 

nfe® n?nt ^§en ten ** ctn TOte «nn^i nt^fc^r mu to® t^n i 
frftfrtfnet^r nfc® ct ^ntn £nens n?tt **, ttfara «reTO TO® cn$ fcnne® 
^wiien *r>F7 TOe® nfai tit TO i c^fntrn TO "TOefct mtTO 

‘fl^sn tfeitfe i TOTOi wr TOittF fc$® ^ftci ct, ®sTOfetT 
t^TOro* ttfaCT® ^5 ntrs $ me® 1 TO*n 
«rtcTO wf® 'srero totcTO w tftTO ncTO® t^rro 1 



TJt^>tfa* « 9ft®J frotfirs C*W % V J 

TO fant-nre®* n* TOTO *fw*t totc®? tme® to faTO TO* 
mttf ctoi tore aw? tw nf%®tn®nc<ra cro^n «*m m tt, • 
tentettn t'famcsrn, cm TO fnfm nt#j crom nti t^i- 
ftn tfnttTi TOtrrfet mt® TOt* ^nfr® ^p® mfiffftn 1 



( >**<,«**4SH 


is* » 

I 

"fr mtc ' r <4 ^ to wn *ito i^r» 

TO*rte*tt #n 4#*rfR RtwfirTO i^rr«nr, ^rt^t, 

cwr fifroL *fcri f*tro c*r, 5 ^ TOtt«r TOstft W* 
*• irtdft «ttC4*, 'fW c*fc TOtc* TOfaCto cmi *W 

stfac® 1 ^pft orTi TOjSupn *TO 

nf«R *cir 1 fTO >1** 5 P *tc*r wr*ft <4^ toit TOMfa 

*KTO C'StSR TO=T I C’ft W <4^ *W W’TOT ^s ^W? 
»it«R ^fortes, syfst* 4 ri TO m 1 ^#4 Tr I* < 4 *cror TO.* 4 tar 
c-tto ftaR &v 5 r$ 1 ua^ TOftfto ^rf^iTO TOwfar TO»r 
to - ® m 5^ 1 to* «m TO* ^it^rftntc^ i faf* 

#f 

wfTOrfe ^? 3 r *tc^ fn®H% *ti >*<44 ^stf^rs *w«f* 

stfaiTO* TO* TOt^TO - fccfctr fontw csfct tor i 

feft <£RR to* ^ *Rfe TO*5, RTOI 4* *c$re $TOw wR 
Wfifl *TO^ ^ I 3FR 3R* ^^Tf(R feft #W?r SfTO %TO*T 
to* TOrai ^Pratc^ 1 §)*ftrs war TO 1 


^tCW?T I 

4^ I— ^TO RtC*Tl «T3T5 V9 >8 f* cTOt?® RTOI 
Rf, ^*1 RTOtR TOT *T8^ **1 TO—- 

C4fK4* (Bnuum Nitrate) .*. >* TOf 

CTO ••■ %W(^ 

£*f (aluminium) .. *TOt 

(Dfixtmioj •■! m< >•• 4^ * 

%*tfl ^ sri ^f% «r*r ffal ftptfcsi TOR »4ir TO TOni Rtfol TOft fe*R 

TOftm 4&®r i • 

#ft* ftrfro f*f«fTO *l*ft i—f^f* ijjf Wff* v i^jf 
c-atfa* (|ju»iu) 4^ ’tflprr^^c-^R 

;»i i <^t fi’t ^i|'« «*^|)){.^N 

4m rw«44»0 Vtv^Kc " “ ““ 

^}4* *4K TO1 % 





%)&■ 

I* Vftnfl T$*ttl f— «$*t ^fH*! { iron aliimf' 

*• ttfjnf GP5<^RS^ (»ed prnamot'e of potash ) | 

'St &rrtk* <et«t wt w^t^s oW^c^ iwft c ift sfl n 

«2fiii « w t i Tfw itftn ?f« i imti iffireii ^ cite=r »pr- 

♦#fM QtW f^fwr® *FllTI 3 Tf*rrw <4fof5* StI* (acetic acid) FffsTBl <4^fN 

itft&l ?t« i 4Ww^*i^#f, *rti i»tc&i i*n'e«*tfecwrfaif«i 
Hr* *r*w it ^«r it i^n iftci i *rrcfc *rr*rt ! titi *rc* *m sfNpf 
ifc»r i <bw krtfov «4f*ns >••• TOr^hf®^fiwic>i^ttil <*t«fci 
ittfr «rhff%Bi nci ^ctfr^fafat® ttc*} wr$c*r ^tsfri it «rf%^hr 
n i *' 

*Wtfcl *Ttar cite ^SI*T ’TfTft I—f3P8f»H (creoline)— 

>•• wt*f j artow (lysoi) —>•« ■®|-?f i jffir?r < i ififa —>•• W i «rw 
'ofau •'fi^t *rfarcite ^iii frcn ’ftciH wrl n i 


i 

Wi<5 ^*ti W-itarti «i«ti i—flirt® f*t*£ri> 

( Pictet) ’flWt ^t«fH tel, 

eflffr g *rrfc<i tern <«rs witati tNt m 'q *nrhf ^ te*t*f 
^TfH «fW H, Wt arteltl ®f¥ fid! flFH *tfte1 ^flitted*, <41* tete 
^ ♦tfhn <4^ W RfjC '®rc‘ 5 t® C4, *?)l afU ^te «ffl W 

Ifait *Hfc’'!«#%* fcf«r ’W *fic® >m ^*1 <41? Tftt*l fcWfficro 

gfl ti c t t ^*ft-*r(^I C^tWi ^itCf f%=Tt HI *tl I l^w 

CM fflftft ^t*t itart •* so 1 fat <®t*t ifan *&fs yft 
irfotf tarter yfitori Wttfwt "rtei arti n ^i i te^ 
sa |« Wa« •* f¥ar %i ^ 1^1 Iti i ^9 

4rtt^ ctpii arsjf?PF ’ftrc wf^rn it^c»T wtm infr® 

^ sttfti witfc irt*r wr f^®i osTtf^ltc^i? »^Jte 
I l Cfl » t! •yftR 4 ?Kt Itf > < 4 IR ^ H*F I^s Itf^l 

|¥it ^fNt «flW c*f»« itn f%¥WPf4wtffv 
<4^#^%^ ^WK «w^r nrfir® «4f*w f*gti 





fasstsn 

Marfan c*m\ <ro c*ri *<v» ®<v*f s it* ^ wfa «rw ^ <wt tot 

*r® c’srfsr^i c^rstfi i sr*^ *f^r fa ®t*t ^taji wfav9 

*TO J *rTTffr fa ®f*t ’Tfil 'SRt^rfC’T ^ ^fac® *TO I CS’W Vr ' 

fa* ®fatarfr <rTfa:® *it*n *f3 1 n^arc**rfa *j*7 #f^tl i»' % ®t*t- 

srfarl ^fat® ^ftC^T, fac*ft f Bacteria, micrococci) <2tff® '®tf- 

ftro ^5 * *- o' *rtT 3 fa* W «rfail »w *TO «w 

*fat9 ®t5tfaFF *l«Tfa TOf *f%®*§c® 

«TOf 1 fad> ^*te *fan cTfartfrore c*, fafa ®f*f?r ^n^tfs ^ 
fa? ®H sitarf^r 9tfac® *p*r *^sffTOFr 1 «r«i o° cerate ®t*t 
’Tfaitr®^ «rf=r^n *^?n *t* 1 ^trws fa®*r ®t*r stfaTO 
^ln ct £*t®t TO*?<r w>Ws ^fs^sr^PF 1 

^pMfa ftw<r TO’U'Tt i— 1 «TOfat9.M^s ! <Jtos *TOfa1 ^f« 

faT® ®TO 5fa®C^ 1 s -trfc* T- TO^ffal *ffa 

\ toti toj cto sfg fa 1 to 

*TOr<r TOT^farfa ^terfa ~^n ^rfa 1 ^fafa *°°° ^3c® (f».« *m 
^ 5*1 ^**Tffa 1 *TOfaft T® ft®? fa'ltfa *9, ®fat® ®tTO 

^ fafa ^ ft®r ^**itfa® *^n *ro 1 ’ecrrcrife Stort TO’ffa 

m fa®®TO sfa® *TOi TO frwffa <2Wa *n TO £tf®- 

c^rlfafa *ifac® v to ^n 1 ®fa «ro c*r, c^i^t cto c^rfc^ 

ctch w ° ^f<nn wlw ^rt^?rTO vi« 

oR^Ffirai^-® 1 to ^9 C9, «t9W? ^’fl 

c^*r ^tcfe 1 ^ Jjc^rr ^c^rtc*f Ftsrt^ cw? «n^ 

^®rr 3F5 *pf%3i »nr 1 . ^•ttfr® ^c»r, w, 

«tvi» ^57tr*r TO1 ^t^iT <IH 3[^9l <^TO<3 3^7 ^C 5 ® ’TO ; ^9?. 

CTOT9 CTOh3 «ttf%9l ^r® *ltC9 1 ^ 9Ft9?tft ^(Pl 

“^to c^TOt^r 5 ^ fan ^tfa® 

i TO^tfa «sr^ (TO TO% fa: ^farrfac^ C9, 

vHt 5 ! far fa? TTfal ^rfac®:^ i ^wtw 

^ptft '&. frofa ^c®c^i 'SfafaTO^aFw 

' ■» 

-Tt^jto ,'^«»r ^C®? ^fat<? _ <pfal I ^^CTTfn, , «TOfa9n vSt^fa 

f jA^ ^c® ^-TOcs? 9 *pr^*ft 49F «W9 . «r^® ^cvqii ,-, 

. C9, ^ifa ^srffa ^<rr%® ^ ®Wfa1 «T5fipf.93r, ®fa ^^.-, 



^ ^ oNtwf«t ®ftc®?r qfti 

af® tfarfnfa 4**1 ^f? wttfs ^fa’Tfti ^tf*t® t$w 1 

®nrc®. ^ft«tfti 1—■qf® erifft qft ^c®^ ®fat® 

• qfttfti $ftnu qf*rc®^ 1 ®rt*$tfa3 -$$r erfaCTtfa®!?®® ^rf®^^ *fto 

M*,» 9* ;*f«i cqfat ftcircr sgtfa ^1 ’flw 1 qw qtoB ct, 

C*$tC 3 EJ *lift,q*OT C’tffl C? 5 fN' 5 T 4 l Jft$ft® 8 S I Wl®: 

« 

,c tTfrt«r qfa® ^1 mw ^pitfspn am «nwt fefwM? nrwfc* 
5xr^rff=nn *t&® qftffa tfwrfg® c*ttfctf*nitcnr qft® 

4 ftro<r fann c 9 tti>tftrft q^fti cTTtiri £fq® ^ 

tiw 1 w5 q®ft®: ^ w qftj nr 1 * cfi^ ^fwri ’rcortt’ft or, 
sftfofnF *fft^ n’rtft® nr, ®M?r ^rsTt^^T 4*ftg ^'fttsfa® nr qft 1 
q«tf® ^51 *ft fwfttW qsfft ^ ft:*rsfasr 
c?^it’f e i <$% c^rftrl ^*ifnr qwq, ®f?fa ft?® ftnrft ^%®tt® 

«swfi® qftraftnr 1 ^t?r w «ftt*r c^t<n ^*trft® nr, ®fttc® qc^r* 
«t:?rr®rafo ^rftft <r<l =& ^1 1 c*ft 9 tf®®nr qftqttfft 

^*f®-qts qftfa*i ^ wr finite 1 

®fa 1—'qt^nlreft ntwT ®tcM qt*F<t ^t® qfq *itr® >v®i, 
8o,.o j0 oo sj«i vt? *t*tcs 1 ^ *?$ or*r qt*w 

qfaF®q ®t2r 'tf^l qft 1 fjff <Ttcqr qf®? aft?«»wore® qfaq ®ft 

*rftc® qt* 1 ft® c®H *fw.w§ qt'^rnr '<11 ®tcs<r 

’fftqttfir 3ft m qft 1 

qft !—-Wl fa’stft'Srfttfll “^K^” ( museum ) fat®* ^ft 

ap? «wpptq^ iV°- #to ^® 

^t®i TfTq f®fq ®f^l® •rt 5 r <rfq c^fn^r 

c^fq,^ fni fwrqa ft: «a, ot, ntqprtRi’r •qft Tfft?rt«r ^rc* 

® ftff®- ^ fta^’tir 

ftft® ^rar cvtq «,••,••• few ^ 1 

4^ 5TlH—"Billfour Professor of Genetics” | uft 

vr®t® ^t^r qft «rft ^fit^nr 1 $*\ wt^c 1 ^®! 

nnmshf «rrt ^Br 1 qftfor?r c?i^ qf«rnrc«i^ 

* 

aft fftnr m ^ ftjqft ?ft vt=ft ®ftc® *\?<m «rft qi 1 

* ^ «rtfa 1 — «rftwl *rftft n^crra n? ’rt^mri®: wlfn 



* 


(>1 if, tn i 





*it^wm 

fact* f*m«i nmi *rfo ^ii %fa*§ ofn ^- «wfar t* *!**1 
firatcsi ^ro* *®r *rfttfa<r tawffa* <2tf3F*i ^fal *tfw» *fiwt *»tm 
*n*ref* ^Rfl *rrra =iN ^ ..■*■• 

w i—^s?r wfc^tfctsr c**^*#^ 

*> ^ *r«fa; tftti b- *rei t om*#?r ^ ^^«5r*fliw*i*, 

5qp©« i f$fa «* nm to ’raptor *flft ^fi»*frotc^u 

^ Tft^c'® *rft * «st^F54 fca ti^ttofi *rcn 

'ttets* ’Ttsm '*fm «rtc* t itf\ «tt^m $r*n w|c*i *tre^ 


khsi «Tff^fr® *m i\ i 

srrro fo i—^rwsfep <ro — oi^^{ *£faro *it<rrsrt *!»w {$ra*r 
vfa «t« > m «• cro) >a- ° faero 5 ^r® to&ij strife 

*nrt <ttsi ©.'bsj* fafc ^^5 ’m*i- ,5 rr<rra *£f ^c 5 ® «flro i- 

*rftcro onto* s ft to to .c*ftro (*«fei c*tarc** ^ —y>«), 
i* «rr<t »rofci cto to *rfrfa, 's <* 

*rwFt nhrci toi, b-^ba tob cwsrfc^ro *tiro i 

Hfftro *tot,ti«R vfai <4*pfei outrorfa %*f *tf*t*r <?fc tftftTOtcro *fal 
feft fat«rl w:^ p ^mt^r i^i 'sit^r® *ttcro i fe*iww* 

*rc<tr nflctj b Ffas wi* f&fa «rfa **» cro ***r ntest ^ i 

■ffhr ^ «rf^ *t«rctf* ^ — mm ' a rf 5 TC^r?r *•° iki c*p?t, >,• •»•••, 

• •,.o,«.» c^sf (cell), ^«o f^(%B «if^ '•f'S, 

v*R* t%1, f^<T 'SIC’PFh fw ^1 <?F# C*tf5 


OTt 5 ^ i ww 'Q c«rs c«it?rf?r *rcnr i ®nronr «fpej^ 

(£fl^ ( veil tride ) «ttot?l1^»T ’ItC? I tfl 

'gft'G, cn^m n t *tf* ora stfajfai a«%. m 

W *M (pump) ?TC3T 1 

« 

f®5twt»r i\ c^rimm h-fww <im «*torwR 

4^^ ^®r <^r f^r® 'q «w 

^0 *fi\ ^rtt *a i «rcwfo& ctrf^’fi f^Cl 

^rfw»i w w ^%1 drf^rt. *1^1^ i ,. 

,/ m^c^rt^ ^j.i— ftwr ^ 

|p ^f/.«1^t ^ s«i-- ^ ^vr^mcirlM v® 





. pobb. * 

taftt#****, *#* <#* cwca v*fc c?*tre ** i 

pj^K **•• $ #Wi frntt^’CTfftfcr «®tf® fire *. *&i 

plWNftfc <?rere *t i >t<to * fire TOt*m **r \*+ c«r»n '*Hvf \ 

<#&$&* »fc>rB *•*. ?w ^tot» wi ’(to — 


!»•## 

* if w 

«rfa ffa * *iT«nr „ 
*rerrrc*fire orere ^ 


>*>•"*» 
>,^;u* m 


©••* '<j{SfT{t|l 8 > 'b»,b‘«.• • ,«• • 

retfc «tf% wm »Rtn w carfare *itwi i ^ 
uft >wv fipft VSs, i$v*\ fw*nr Mi <ts,«8« mtn 

b-* • **, rifirft %J oft fippr *r*i wi i 


FOOD. 


(Translated from Rai Bahadur Dr. Chunilal Bose’s book on “Food”) 

(i) 

Food in relation to health. 

The relation of food to health is vesy intimate. The incidence 
of many diseases may be attributed, ^directly or iudireclly, to bad 
toed# tp insufficient food or to its improper use. Thus, over •feeding' is 
often responsible for dyspepsia and mauy otber.disorders of the bowels 
which ^jre sometimes very difficult to care. On the other baud, (bod, 
whet) deficient in quantity or insufficient in,quantity, causes emaciation 
and debility and reduces the resisting: power of the system against the 
onslaughts of diseases. We are piiufully familiar with the melancholy 
sights fchepoor men in anycountry fatting ready victims to outbreaks 









of epidemics from which their more fortunate well-fed bretliern' dflteu 
escape owing; to their greater resisting power. Again, we require efertittn 
principles to be present in ourTood one of which goes to form our flesh, 
another produces heat and gives us strength, and we get them from 
such different kinds of food as meat, lish, rice, dal, bread, butter, 
milk, salt, etc. Now, an excess of any one of these principles in our 
food causes great disturbance' in the system and, if continued for 
sometime, would give rise to many incurable diseases. Thus, tiiking 
too much meat often brings on serious disorders of the liver and also 
the painful disease called gout ,*while excessive consumption of starchv 
and saccharine food (rice, sugar, ele.) is responsible for much dyspepsia 
and diabetes that, prevail in this country. We can neither live on 
meat nor on rice alone und keep good health. The different principles 
of food (which I shall deal .with fully Inter on) must be taken in 
adequate quantity and in pr<q>er proportions? for the growth of the 
la a! v and lor the maintenance of health and streiurth. 

The common saving among the people of this country that “ Food 
should be hi l'on according fo one's lasfe" (.I/j roochi khan a} is not 
always a sound precept to follow. We sometimes lind people exhibi¬ 
ting altogether a perverted taste for indigestible < r unwholesome 
food, and in time ot sickness, we often find our patients crying’ for 
food which would prove ver\ harmful to them. The individual taste 
in such eases, if encouraged, would lead to disastrous results. It is 
true that some people are able to take with impunity certain kinds of 
unwholesome lood, but these eases must be considered as exceptional. 
Every action of our life is subject to certain laws, and when these 
are strictly obeyed, we expect the best of results from them. It is, 
therefore, foolish to think thutVfttch an important matter as the proper 
selection of food can safety he left to the caprices and sweet will of 
each individual. 

€ 

Infected food is often responsible for the incidence of such diseases, 
as Cholera and Typhoid Fever, which are caused by specific germs enter¬ 
ing iuto our system through an Tin pure water or milk-supply. Then 
certain deadly poisons known ns ptomaines, which are produced 
jjh ^neat and fish undergoing -decomposition, oftqn give rise to serious 
'.symptoms, sometimes attended with fata! results, ill persons unsus¬ 
pectingly using such meat or tisdi as food. 



rooi*.** 


<*f food is inseparably connected with the Public 
Health, Pe|Wt meat. We have already referred to general weakness 
brought on people by continued supply of insufficient food. The 
vitality of the nation suffers, and people.die in numbers whenever an 
epidemic breaks out; thus the energy and the resources of the Public 
Health Department are taxed to the utmost in combating against the 
epidemic. The community becomes poorer as its able-bodied and earn¬ 
ing 1 membeis are struck down bv disease and carried a wav to earl \ 
grave. 

The Public H ealth Departments in 4he countries of Europe and 
\incrica are tr\ ing their level best to improve the food-supply for 
children and special measures have been# enforced in those countries 
to ensure an abundant supply of pu*e milk fite fiom all bacterial 
contamination. If, is satisfactory to note that with improved milk- 
supplv, the mortality among the children in those countries has been 
appreciably reduced. 

The consideration of such an important subject with which the 
health and the material prosperity of our people are intimately con¬ 
nected can not fail to be interesting. 

(*) 

What is food? 

Whatever we put into our mouth and goes down into the stomach, . 
must not be considered as food. Most people take tea or coffee neither 
of whieh, except -the small quantities of milk and sugar which are 
added to it, acts as a food. Some people are in the habit of chewing 
betcl«, others tobacco, and some women-folk arc very fond of eating 
chalk and baked earth { Geophagy), hut such articles can not come 

9 

under the category of food. 

That which we cat and which goes to Cuild up our body and gives 
us stiength is food in the true sense of the term. 

Certain articles such as milk, sugar,,/ruits, &c., iu their natural 
state, are fit to he taken ns food without being subjected to aft}' 
special preparation. But most foods require cooking to make them 
palatable and digestible. Rice, dal, flour, meat, fish, vegetables, &cn, 
must undergo lljfe process of cooking before they can be used as food. 







The art el cooking H*t r been pnfotfeed since man 
of civilisation. Before that, people need to live 
raw meat. Such primitive type* of the 
ip some parts of tlie Indian AriMripeiago the continent of 

Africa. It may be that some kipd» >of food* (such as. meat) arc more 
easily digestible when taken rav*.thft$ cooked, but no .one would ever 
think of taking raw meat on account of its superior digestibility, 
except under exceptional circumstances. Cooking is rightly considered 
in India ns one of the important branches of the Fine Arts; it was 
an important subject of female education and has always liien looked 
upon as one of the indispensable accomplishments of Indian ladies of 
respectable families. In our villnge homes, the services of ladies who 
are expert in cooking dYe in great demand on all festive occasions, 
and how greatly are their services nppifeciuted and what honour and 
approbation they receive from their elders for their labour of love 1 
Those that look upon cooking as a menial duty have got mistaken 
notions of respectability. They lack the fine sense to appreciate Its 
educative and aesthetic vnlue. What a pleasure it is to pn^firo and 
serve food with her oivu bauds to her husband and to her children is 
only known to the good housewife. In England too, ladies of aristo¬ 
cratic families take pride in preparing with their own hands dishes 
for their guests on special occasions and all feel honoured by having 
a share of such dainties. 

As most Indian families are of moderate means, the cost of op- 
gaging a professional cook is often heavily felt. If the ladies take 
upon themselves the duly of cooking food fur the family, muoh 
saving may be effected which may profitably be appropriated in pro¬ 
viding mote nourishing food for the children npd for their better 
education* 

It should always be remembered that evoking is a fine art and that 
its i jfiy fonmuiee an honorable duty. 

To be continued. 
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<TOfa«i-*Mt*ft i 

TOsi TOtSTO “faafa" nfro ntsi ^ftr, TOl fas^n * nfan€c*ra 
*fs stntn TOfa ^?t® ststcsi tonf%* fa*TO«?fa n<3f*fn m 
«*rf%*Wre c^sn nstoi ^ ntjcnros fcn* Ms to m; TOt int 
*rte*w-*ijpw nro >6 *(4$-*r$lwi to*ts to*®i tojs nt^t^fa 
nt*nr« to i «* *tfjcro ^fasi fvn nsfai TOtnn *fm cro« 
fcnnf%* toc* c^tTO nfatsi faros ^rtro *ttfro «rfsi TO 

m i faro *s* rotw* f >-fafos §*h fawrc-nfar* nptfcifcs i <x w to 
wfam to, ^to** ’■ntfafiwr* w* wtora "^csm-sMtnfa" TOfs-w* 
*fro ** i wmv ntfa toot* fro* fa^fi^ torfo*, nffan ^ toj- 
cwm fafocs wi vfasi, «ifamro* ^fa*t« cvfrori <m i oft ^dfcfa 
^fa**t#Ni toi fefrn *rtcn, vwfc fro fcTOfa* to, faros TOt 
*RTO ntros n**H< TO^1*«, *s* oft to^ TOcss fattens fafofft i 
•rt Mfacstss 3tfa fwt, fasfw>5,*s*faF <rocs ^*1 

TO*fa * WI-CTfaJ^Sl TOtCfS faTO ttfa® « tfwtfiTB to, TOi 

cro wts-ttanft *TOTOj fans to, toi ^1 fa»fa-TOtscts fro ^s* 
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fcWfsRf ^rtcarefl «wHfaR-<?rt*rr i cetfN ftitfOTM a 

<2tfa *W-<?lt*tJ «TCsflWR vSHfR *PtiR ^ ft*9 'St<5 s tC5J3 
<*«R tm i *rRtc*nr c*r w ®R '•ra^fo ’rtc 9 !’* *trc, 

wrajrfo^ ^fTOrmtfii® i wtwifai’ifowi ^um arftRiJ 

fc*t»rf% *fiwi, »ttw <& ^ c rt^frf5 arRtffi-otc* ^rs^aR ^ftj^s «n ir 
^ rfortc^r i fw $tet<ri *?^fa«tR* >tf^i5 Reuse 9 ! nfirffe« *n <rt*t«, 
«w fc’itcw stai fa®tR<r ^rMIs sttfes. <stel 

«tstc*r3 aifaqfFra tort ate*r ’Scnfo® v*nz&$ faesra 4 !- 3 ^ 
f^5 ^PW, ftvt&H f^t^fsrtfClMCTt^ fa*R *H5-arfeT ^f<Tt« R«1- 
sftTOt*IJ^* 9 fRc ! tfra*'Stf* I ^tffl ^,'fR £*ratfaOT TOtPIft TO^t 
*pR w 3fft I TOe^'h'S* S' *TCTtCra (syllogism) fw- 5 ^ CTO 

^faratsc 4 !* ^rtsRtfa^ *ic^nr eft ft »i?aR to, (tRs 9 ! ^«atireTfafcc*t?r 
ft mi, srofR ^c»tq, f^n?rc» ^trtjtrotfl' fa?re 

<2tf%$s5 ^fil^5 ^*1 ^1 ; 4*t< ^f^ffrl &tf r$-ft&ft& &9fa-*tc*r 

witfir® ^flpitc^, ^J5tai $Rtw* imin <sft$? 'sr«rt*ft<r »ftoi «fatfips 

^f%Hl *RC*t ^PlWrtl 4^1 ^RR? ( theory ) fac^-t FFflrCS 

•ItfaCS 5 !, $t*Kn <ftf R*F S^tSRStR ^RR *TCfa fas® ffijcaR I <R 

OTftfvcTO ^«n ^cs, « f*R c^r«Q:9*T, crjij, ft*r ■« $* «*f 5 * •tRwtf 
faatft^ ferostcaa «iwi $Rtc*rsr to^r <$¥& «2r c tt®itf5 *rtw ^aiprR 
vh *f?ratfse»R, »w *rfa*fR <ro ^ «r«tt»fY^i Retqi-npw 
?HR* tos *W ^Tm fates* i 

tfarc»rft ffro ? f%n ^*t<r cw wi RctKto 5 *, 
c*t«r w pi^ft *F^rcw <stm ^9t« i c*r f^F^n Tt<n tosi *rt<rbri 
«RR-»Rp 'SW 4 ! 'Q ^rtr^fw ^ftz^ •Itfir, ^t^t?r *rre 'srfVc?rt^ 4 l i 
>i^{8^ 'Start 4 ! »Rai? ^ w , ®i^c^t^: c t ^ 4 tf^t?r f^ptlV® i 
• ^rffc^rR 4 ! c&n *r or *rr«rfr 4 f 5 ^ q^ift ^ «t*rt ^ 

toct «rtar?n frtfar >prtc^ ^1 ^rt^rttr 4 ! ^^rr a ^r ^N 

i&n 4^1 ^r^?^ ^^jir ^tvK^ ^:?r, c^t ^^ir «r , ®R 
4% ^fiortrl 'Sf^tt^r stM^; w *t^*tf^«t« Wftw 
n?^?r *rtjwf 1 wtsi *\ «Mt»ft?r Tt«tt«tr ct sr^ 4 ! 'Stt# 
sfgfc ^rarf® ^arff 4 )^ «stMtw ^?r «rciR *tf*m f^rc^r %fwl 

1 ♦PPJttr ^T--Rt«TCTtr 'Start 4 ! at^C^r ^ <StCTRT 



os$hf to*! ’rc®)* '2f 3 rtc e t?r mj c? ^ <4^\ ^*it^ «tarMt ^fen 
'®t?l 5 j®jt ^f»rat fire® art i 

^*tC^T TOI TO S&*T ®tFtt *Tf? TO TO* *Tt«tTO ^TOI ftc*fa ^T®!-®^ 
fro' <ro? <2f*it^t toi srf®TO «4 TOffti ^rfif ^rfanri fcrofi 
: vf%ai *tff®, TO ^e®r ftatsTO fwfa-<£t«ft^t c*t <TOo?<t frrfror 
I*? wfirQ frofo® *firw, <?\ to <ro to «rfa 

3tl i qf? brstfo^ faTO-TO^fa 4*piM *r^f to ^ to 

TO ®t*1 ^C*T W TO a *TOCTO ^fasT-’TttttCTO froroOT TO? 

TOttro *& TOr-’rtTOr w fartrofcn stcTOt, TO TO*i to ®&-tot *rcs i 
cro$, ^%fsr® ^Tro *rgsrft *te®t *itTOi to *t^s ^to ,* cn (TO^fc® ^ 
TOT *TtTO*l »tc®t TOsri Tt, ®TTO faSTO <2f^^' ^fTOtTO 
^TO *rrTO*i ftaiwi f*s$ art* i cTOtq fcrofsr* J^TO^fT ’feTOlte 

«ito cto «rtroi ^rfw «tf®*it®7 

^ w.*f <2f 5 rf a i ®fst® ct »2Mt*?ft ®Hr *n cro *rfhfl 

(experiment) Tfafl ’‘sfTO TOC?TtTO 5 TTOtCTO (ratiocination) "TOt^ 

TOTtro ^sitcJT^ £Tc®y® ^rfTOTOTO TOTO® *kt® ; 

to? ^fatTO^ toito to^ TO 4 !' ^rfcn^ i 

f*rft fasftt® wc<r c^fro froi, *tf*tTO TOs 4 ! ^toto ersr 
^W3[ ^TO 'WfVvg, ftfa *101 StfCTO TOrfa®^ *^t® STtfann 
*rtfroi utij s^fatro TO 5 * ^tTOTO *rt*tTO *rcTO to ^f%i 

f»rafi[® ^fiRt?r fcwr* ^tFtc^p 

^fRrwt^i-^Mt^hr ^r®^»f»r f^rc*R ’rf^hn ^Rft® ^jt< ** i «4^ 
^Itcro Tf^i wr<r ^ ^t*r ^fro ^f%c® TO i 

TOfat® f^w 'Q fprcinr *i^n cqtTOsn 

f?C®CM I ^C 5 ? 4$ ^T®^ ^rlTTl f^ttT <J#F ^*tTOt3 

^^5 ^c® W 5f| I $t$fa TOf 4 t®- 5 Tt<rhT e l ^ ^t® vfl^ 

<2Tfar#5^ TO ’rWtfftrfa <4?S’t 

<^, f®^l TO^n ^Rmc^r sw®! ^f^C® CT, CTO9 

»T?W1 ( subject ) ®tst* ^Cff^fT^ (predicate) ^^5 $f*fa ’T^ V® ®tR 
»T^, f®f%, l^t^T >1?W1 «ij^? ^TTOcTO «JI<fT, 

tl® <2^1*1 eftFi TOr® ntc?R i cTO3*t^-*^ 

^r ^i «t® f®f^ >1^ ntTOi ?i ^»t 







i 


*nt<rn TOro, wTOfl^^ifiv ore TOtfwro - TOti<3 w 
TOtcro frratflroa mr?r tomb, »fart ^TOfwa*ta*ri1 TOtf TOHK+ 
m\ y\w arro ^i s^r to* * 4l* *e*i ^tfan toii TOt* cVW«f nfror i 
^«r^i **w tfWU * witfiil fTO 

TO 5 ** wrfwr «tsf* 5 tfaF«n, fr#* to i TO* Tor 

TO^f *rcfc, fro cTOs farcer* TOV »rcw to i cTO^rr* ^hr TOt»r 
»rtw TOt* s^c*, firTO c*i *r«r to*N to ^\; frro fa * fro 
ftTOv tot? <lf*ro i»rfroi TOfcr ^ws fro TOTO *q *& •** TO i 
fro ^ . cTOs fro TOt* frai rto* **, TO forti¬ 
fy® fTO* TOi TOt* tftTOj «r*8i ?rff^s fro, c*\ ^<n fawft 

TOtc** TOri fro i (H^tH TOt* «ltTO 5, fro TO*!* TOtc* cTO 

^5 TOTO *tc«rj TOsi.TOrc frosr i ‘ s tw < ttW5*i itTO 

TO*? ^«nri TOt*rre* w* ji^fafTO TOrat^ m at«T«f»r TOtcv 
TOr® TO*i ): ,fTOFT* *to?«rrfa?ri ^tTOc 5 ® TOt*; 

ore? £ffc*rrreis <2rf^*tt*R TOnaro* fasTO 8 ^ *t*l wt® TOs* i 
'BTSoq?? iflTOsr faTO^ yfim TOTO. TOtC^f^ TO c*t* TO*i cnn i TO*f* 
TO TO^f its* TO^TO *rTO *3 ^<**1 <r to 

<5 TO *1 ‘c*to* <rtTO’ -TO, f**t*it«rrlTOc«r* to <aTOi ftTOr fc^iTO* 
fro TO^, f%TO *pc*nr ?r^ TO TOsi TOr* i fTO fcTOft* 

^rcTO^t?! TOtc*r* fo#tffr® «tro <9fa v^rarr^i-TOcTOF i c* *rv»r fast** 
TO1 TO*1 TOtm fa^tfa® ^rro to to 
(tiTO ^ wf»i¥ »tbt, ^ TOtin to^ 5 ? i. toh 

toIN w Wj to, TOgi TOTO. oft Prt&tfc® 

«srTO«f»i car to^t p f^f%^ ^<1? w tTO«t ^tcw, TO1 TOtTO 

fipfosw “TOt^«i w *n5c^ i TOfro ^ »rtTOi ^TOr 

TO TOR^ Tto TOtn^r^TOTOj, f^fvsr wto aj«i anc^ top 
TO*** *n ’fronts TO^r tott ^TOT^t, toNm* 

TOn TOr^ TO i to ^»n art^s 

TO CT, TOtTO ^ifWTW arC«TT W »ffTO TOt - ! 

^ »wct TOTO fi hi, <*w TOt^r?r TOtot* fTOTO cro 
wjfe** ctKto to, c>rt«*r fiwfror toi prto?t 

^ i p TOTO (fTO^s: ct ar^i TOti ^RTOl TOt% TO ^iTOr TOf) 



»itw *i*ITO *11 «tTOrs w-’i^pcv 'StfenPf&Hi to » to 

fi »ni cvw TO« ^to; to toito* wro^i *wt* 
TO*ifro»*«9*^fTOT*i TO tfi tofr* TOjfr *frre to >wfti ct to 

TO TO^itfir* itocw, TOMi <TOTO<*wf«M« *vs <x)fav <*, TOtw* 
TOM TOM* TO TO3RT fTO TOf^TO TO** *|*t-®!TO <lto &TO® 
tor® m *n; TOrar TOTOt farow to^p* TOftw fTOt^e 
TOTO »n4 TOltto i 

*toi1to topto *rf<rf?*i w fTO* *ro ct **tor TOtc«ftr cror to 

TOTtfRr TOt*l TOW* C9 TO # < TO* TOttfcl ffTO *to>T 

TOtW* 'TO *TO TO1 ***1 TOtf* *to ; dfrl CT, fanfm *TC*T¥ 
TO TOM ^^9 w-TO toftot* qTO*-»Tjw* *m to***? TOM 
TO*!*, TO* «4^ *ITO fTO& ’T®!- 5 ^? TOt*l TO*, to* TOM 9 TOtTO 
M CTO® *W»r 3»f& »tt<R *1 TO*1 TOtf«T5 59 I ^TOTOfcljlMl 
TOM TOW CTO TO ’jTOl TO$ *tf*TO **W I cwrfz* C* TOT TOM 
ftotw* to* TOC*t**i-»i* *f®j <TO5itf*f® **** *tc5f* toct 
C*TO •TOfW* »ni»T *tfrc*W*l TOTO TOM *toM »1'5J Jjap** 

totwi wt*i '«rf'® 9 TO^ ** i *nto*f cTO *Mre* to ^*i*t*TO* 
TO®* * ***> TO* TO^l* TOM * TO#TO TOtfam *[**1/ TO** 
*TO *t«rr *1 *tfto, TOtftoi* ^wTO^nr *to TOtfwi 

TO toSi Iron TO*i TOlm ^tki To'® to| to TOu *TOc« 
cto TO* I r{Wt sto* ®IW* vpn ’MTO OTifl^CTOTO^tCll 

TOT *TfaTO *t*1 fa* RBT9 $** 4W% TO 'jM^ck ^ 

TO f*TO«i **i NjTO in to to f*f^ TOtm TOnr tot* 

To* TO I 

•fir rfkfir fsc* * sar, 949 ^ ^ 99 ^ *$ TO^Mrj w n *jMTO 

CTO I *W%WC*'*'***'> &VB & ^ vpn Ml «|(9TO 

%«W TO TO n «*9t »I^ 

■ » • ^ * 

TO19^*1 wrtfTO Mi« 

Zn ^ ^ v»=tovt 9jtro, 



.*. «m 9 





(>* *s mtn i 



vmv to * wji= ^ n 

wwt*ifr* vtMi *ic* 

* 

TO^*r» ~ 

owm ffa nftr® to *»ft* *fl ««*fW *fro 

«Fn*r+*nn> = ^-(^n’t+«ni j P) 
f?nr »i »i> *r$T9 ^ 

. r . ~ («m>T+^n^i 

* “ 


SO 



*tr* **>* *wifaro«i **, 

*i+»r>=af+*i>-(*+*>) 

(*) 1&KX awl WWt Wffc^l JWftfocVl» 
tTOttftWWW TO*V TO I 
*tf« fillW'f^Mft l 



ir* J 

= (wn ®+*n 

w _ ®> (wn n+yn n» 

' ~ ®+®* ^ ®~*> - 

^ro® cro c®»r c® ^*t® ®c®r cw n* ®> ®®«i c®® to tot to ®ro 
fTOh® *ltC*W I <*ffTOf®C*l t*tfe WTO <4®cfc s^psf 
TOt®r bi®® ®®i s^R* «®®t <k»i ®®®f® *®®®t® «£f®ntf®^ ®^® t t® ; 

®to® toTO TOTfTO ®jffc ^TOcto n®®t® ®fa i c® Mi® to®i 
TO tc?® ^TO*tc® $®TO *$nf®, fl* <7ff to* f*np^ ^®t® to TO* 
*®«® *fTO® «fTO ^Fftnrrc^ i to® 1 TOf®*i toj ®fTO 

®t*1 lf®r, TO1 *2* TO® $TO ft* *n TO* to**i TO*f® 

*f®®1 Mfc* l ®ro: ®f*e* c*c* foutfro f®*te®* **—TOTf®cnc 9 ® «n®M 
toi* to *c* i ’Sto fct** *rofci TO®#i m®* TOt®i f*nw Mm i 
c«mf®e®9 c*tro »roft Men® jfow to A to ®i cTOs «n®fo bprM 
®mrc®® ®it®Jt® to fa®* Mero® nsnfc® fo®te*® TOj ®e® t war®f®® 
Mm from fnene®® feero to » c® c*tro *$®f*® wen® *®* M® 
*®t® fro TOt*M ^TO ^ero i fro c** fort **® TOto ft* ufcm 
«tc®^ <*iM®®ftc®i *ar nTOw frofc®^ ®M to®i ^to q?® fM® 
fit* n,®i *f®TO, w **i *fcc* to®i jfctcv c® to* at** ®rtt 
*$* TOt *^, 5 ®f®B cwrrfTO® ^®® fomei c® to* ®nft f®®®, < 4 ®; 
f®*® cTOTO® fort**® ot Me®® to ^*f® tow wc®w# ®pns® ®tffa 
®tc* ?®w® ®tft TOfMl cro c*r®, «®nt star® s*w® *** TO togi® ®prs® 
*** TO® ®r®i tM^tb *® i c®tcfc® ten® *®fo u**^ t cwtro TOtf® 
fcrwrfro f to srfwfcr® to c® <*Mtnt mi ®M® ®®, c®tro < 4 *# f®fnfc 

t- 

^M®t®® ®ji®nTOi cro« TOntw Mrt®® tom f®?®i c®Ftro 
®^t® c®tro to w® c®tro fm ®?®tnc® TOtnl 

art® t f®TO® ^iTOrI® ntfs Mr® n^sf^MBt®, ^rf® 

®®tf» ®t®e®9 ®®m- fTO® « TOcn® ®roc® w® Mk ®f®®i 
f»rc« «TTO I 


5rorar ®K *®t® i 



TOTO..fpg«i i 

(*£* ngttftm to i) 

^ spr i 

TOtoi TOwtaw gfew TO,faTO «rorMN fwfagTOTOTOgi 
TO*g ( dark room ) I gfa gt^C® CTO TO gg gfW, <®Cg TOI »T*f| 

gfa TO*g to gfg, TOi afew eg* to to» TOi n TOTO'ftgTOnr 
g* gfewe TOt® to* i gfa.TOt® aro gi to, toi gfewr gfa TOtf 
to to afcro fcacg fan fcfctw TOtor cgtfc g* gfan TO*g TOwfe 
to i gfa c *tafetfe *m *n to TOi g&a to®ji TOw to e®w. 

( develops ) TOw gfeeg l TO*Cg <«TO <flgtft TO TO •Ufn ( ruby 
lamp > gl TO TO CfTOI TOW® I TOI TOTI gl CTO TOtcg 

H 

TOt* TOl^ft TOf( actinic tnya ) TO <**gCTO-TO1 C«cfe TOT, TO 
gfeW.C*fe TOVj fogged ) TO TOK gfe gfefl gfa I TO W9 TO TOTO 
<TOfa»g, TO TOrtw TO gfe TO*TI; fa® TO TO TO TO® 
gfero, TOtw TO TO ntcm c^ftTO TOcn *m **«„ gfegi TO i 

fapro: TOcTOTOifc* TO TOc* ggcg to TOrf* gfa TOc® tofi 
gffac® to TO«tTOTOgl TO caefe *tfac«i TO TOW TO®1 to i 

Tfa g Tft TOc^ 9 gTO' WT grfafaft gfa (iM-tiiiio ray*. ) gfa*® TO, 

toTO to to gtfac*r gfen gfcv I TO TOTOTOKY fa*!*1 ®t*1 

TOw TOfaHft Tot ( actinic rays ) TO*® TO fa*T|, TO Cg fr C® TOW TO- 

TOi TOTO«. *fe*i TO® faro TOgtn TOTO *tfan TOc® to, TOfa 
*m *fg*nfag TOfrori TOatfew* to gfcro *fa® fetfan gfan 4 s ! 
TO TOTO TO* '**& gesr to fafafe gfw gfecg i TO TO TO fan 
TOi TOitwg ntfan TO to cafe tow fag fafafe csroi 

TOc*f cgai gftcg eg, eg to* to TO»n atfairet. «t*fa g< to ife«t 
ft«tat i, jfa gg **a afar nteg, TOI afec»r« to Tot g^n gfacg i 

cgfac* to ^faife gnatfen far® afecg f to fa^dife gfar 

nteg^TO toi effaw gfews'^pgtc^ir <«rocafe (iif»«i, *mp»ro 
i»Mw)ygi cgfein cro cafe gjgro TOw gfecg i 



TOt*n ^rtf%c»r <TO ** 'q artTOtc® to TO 
fim far® s* i < 2 fc*t®R ^ TON jfTO c*r «rfc»n 'a TOR to Nfro 
TO* i ?*TO TO f**l TO*n «nfTO TOT* ^*t* cnlcTO ^rtf%?n fro 
wi i ^t** to; tor ^RTOro* TO ^to *t*l ^niTO; cttoi 
to* w to* f®®* c^?hF«i tot* arnro *$c® to* i c>i«f«r *t** 
^tm fTO *®*<sf*r « < Tf* s rfc*i fe **i <jf«t«rc >q to* 3Tc®* 
fro^a *®*TO fro* <2 tc*t«r i ^to* fsw fan TONfar *fan 
*T^c* 'a ^Tcs* far fan TO *f*, Nfro i f*s 1m *fror *t* »itwl TOti 
^fa*, TO1 ** *f**T* &r& f&R* ffa*T* *TTO C5f* ***1 

TOTO* | fff* fe?* *TC*T fal Rtfcfl fa*f§ *:$c* I' $*T* 


f®®* fafcTc® TO *< TOf^c® *tcvf** -4\ *< ct-t %to *i 5^sc* 

«n *[*, toi to toi nn *fa* i 

4**rffa cfcfar ?*to; TO5 c*R fefa ^ cfcfa nffal 
TO, pi*w ®T*T* ®Tf*TO* TO*l TO^ TO *Tf**l fa® ^*t* 
^**fcl W* 4**R1 TO fan ^fan fa®r TO **; c**ri TOt***r tufas 
'Q £*TO *tfan cT5f%c»r3r TO -fte 5»i *$*T TO i ®f*r *r%* *farf* w# 
«W TOl 5t^ I cfrfa TO to TO OPOTl TOTTO 
^it^c»r c**r TO*i **; fwcife c®:®^*fai* »roic**csKfr*fc*r* 
TO Rtwi =n TO i <TO*tf3 c*r >r®Tc* *to **, eTO fa* 

^ ^n «rrc^f» fwi «rtrn 5rrfTO ^rc?f5 f®®w 

«f*i stfaTO w «ft^i i tsi f*rcsr f$v c^Rw - 

c^ sr fTOi af»r ’tf^c® ^?r i 

TO TO*rf5 ^®c«r TOTO nc’TW ^rtc^, ®w ^c»r to*f 
i tot ^rtfror «rf^« TO ^ i TO mw* RtcTO‘C«af ^8?fi 
TOj C^3T aiTW ^ ®^tC"5 ^ar TO1 ^ i 1 

1 TOw* *f* fa?r% TO* <src*nw=r i 

' <rto »R — *r*f ^1%:*i* 

<5f — fTO «it^c^f* i * 

fTO’T TO — i 

fSrtv 



<ij*fcTOl i 



* fassra i (m*, 

* t> 

toto c*ttfo»rn fto (c^ttfnc^ fto toto ^r<?i to *issr) i 
^ fto ^1 ofc >q c*tto sjtfa *reto i cysr »nto1 <*tad- 

^totto *f*m <iRr fato i* 


® fl c?r^ i 


«fte*tn cafft^ s f«rerffe*i =it>w aw ■sWfi ^WM fafat® ^fiisi ’rtces fe«ts 
*Rt«f <®frc tot 5 * to*P; totre to afc w i **% fto® *r*rtc< tort® 
^tc*rt^ ®rtf*fto ^ sftofarep ton sa, <mv cvfc toto ^fto m\ 
spf^ctti? arttoWm to^,—ctofctc® torto c*r*r toi «rtoto «rte®n 
to *rtftto tor tofc vires ttofcrc'® to*n «ipiw ^rtf^im to tofc i 
|9 'e to $mcs on ti <re csrcfc «rfe*n c^h?*! *rftor® z$ 
<®tto armt* toi to'® i to^ ^fto «ri» *n <re to 

toon toftor to toto Treto ^<n to'® I ’tf® i ?to <re*fa ftow rei 
‘cto cto c?w, total jf*i to*l ref?rei *rtfto® *ttra an, toftto 
to ^ir® *^c*r otfr toto toe® i fwfo <w on 
oft toto vt*f; ton c$e^ to toto t? torn toor 
*9 cat ^*1 s&c®^ to *?n toai to i spot ^sf® toe® 

*ttfto 'Q w totofi? ^fto ■ B ttf%c«T sto®, csfc toto toe*ft tor ** i 
amto toto 99, cafctor tosi sj^c® **, ®«s?3r toto 


to *1 afctorc i toto f’tai to ate ^toi, caefor to tpnil cafc 
’tore tor® **r i <re cto ^to an c^r < 2 ^ oki to <re, 

totort tosi cafr ^^tar i c?re^5 stop 

^Rrt <rtc^ i ®tf?rton tofl ^^*rw «?tor ^te^p i <re cto 
«t¥®-Tt?rc^a ctti» sto an, aT^cto c?tc^ f^pr stof* tom ort^i 
to^i c»r«rw tprcfl wc»nr toa c?tci?a fwcw 

^tto ^rc®f Atcfcff tom fto 
to« i5t " n tonrt?r cto <*tc^t«r^ toi f 5 ^ eto f*rc^ «rtc^ tot 
•rtf^to to^to«to5; to toi en fafe^ ^f»r to 

<re"w crf«r «?tc^ , f^s « -fto cn 

orH 'Wf «ret«r *re, ftoi f?ai ^j^c«r fwc^F f*tf .to«i 
fto ftow^r f^to ni i Mf% ctot fto 




*rti*rftr-#<3r*t i ' o> 

■* 

cfor*fl TO?1TO,TO1 ^t*r tosji TO *ntc*n*TO»tfc® 
ifok i toto Prates TO*n nf^cn to®* to f®* faro* fwti 

s*ro to ^11 fo® TO cafc to TOTO to sn »TO^1 

« ■* 

TO wt TO, TO*t ®TO, ^§?r! TOtffa ^TOII pP»gTO ®l® CTOft 
TO, c^rol ®t«*c®nr TO *TO<r® ’ftra, TOtc® TO ®9 P& c?TO i cn w® 
WTO? TO Pppi cTO. fro TO $® ®?ii TO i 

cTO fro f®ro ®tt* toi ®Pn?i *?t?l, afro TO® fctP?*l 
^TOto *? TO fro f%ro* Pr® Pm TO *iTOfl fro to ®t^TO® 
®jtcrotc® ^TOsi Prc*? Pp^rt ^*13 c*r TO isfps’TOr® to&i ^fc^ - 1 : TO 
^c®* ®R*TO® TO® ®t ®1 ^c*r ^TOt cTO? *rc«iT 4®TOfl TO TO 
TOt^l Pres to, -TO1 *fl %*r <4® c?td>sr 'TO®f»rs TO ®r® c«rd? *rtPfc® 
*ttra i TO TOro *tp6.TO TO s&cs g?n ®rf®?i TOc® -to I SJJ1 Tf*i 
frol *rtc® TO to, TOi TO c<m ti wro cto w Prat *f®t 
TO, ®W Ttc^r *kcto ^ Pfto^ TOc^t *rffroi TO**. fevt* to, cror® *pn 
5^i froi *** tots 551 *rtPfo1 TO 1 TO 4® fc’ffor i*fl *!®i TO,—c^RcTO 
TO TO *rtc® Prc*r sjn TO?i TO 1 

'StTO TO, TOTO® To? ®P??1 TO TOtf? TOcs TO, C®*Rtt TO 
TOTO TO3?1 TO ss^ '©t 9 ? i *?® ®ft?| ?tf® TOTO? TO® TO? 

TOrai wr ®t^®*r 3^5 ^tfro ®*c® to 1 TOTO cto ®t?TO ’Utroro 
TO^tf ?1 TO$?f TO if *tC=?, Pf^I t? TO® TO^ttC® C*R «?1 TO l 

c?n? tow ^1 to 1 f®® TOtcro c^rc^ czfc t? 
irtf*?c 9 r«, c^^Pr 5 ? , ®t«T ®t®l TO to c 5 ?®® cat? 3R ^PiTO to? c*rPW 

n TO CTlfe ^'TO fron 1 

TO *0tCTO ®TtCTOl ^tPfC 9 ? TOtC^S ®Tlf??t? ^ C^ Ct?^ TOtW? 
?7TO1 TO?^TO 1 TO1 TO^tt^l c^ti? ctn» ?JTOf? ®P?c® TO1 TO 1 TO1 -J ?1 
¥*i to^c«r? ®jtcroi ^Pfc®? TOtro wfP?TO TOTO^n ^ c?d> ^ ctfc ifro 
cTOlt-^C's TO?r I 

• CTO C®S Cfl^ TO TOTO 5f|"i TO1 TO S$C5 CTO ®tPnt TO 
«fTOPt ?1^C® ^t®r TOC^l 5 ? to? TO, TO %«R‘C?^ *1^11 ?TTO 
>rt« to, faro,*tar« to ®i f ®tcro TOTO cn®»Ki® TO® 
TOTO TOtW? cTOtT cgtTO®'S Pmtft*? PlPTO TOtW? TO®*R 

<ro*t TO®, cron ®TO^^tc® pFt*i ^ fro^?mnr .®?i to i 



(« »mn i 


faatu 1 

l.t 

5f55tf% cq «ic4i-<3Ff5JtfN 5tc5 **t5 afc 5^5tc^ i ^^t?r 
^ <5 5?&*5*f5 5c<?r 1^57 mtfsrn «td? fqfi 5t5 51, eacfc 

'3t*1 cfo ?ftG5i 575 i ctsAti fa* 5*fa 5?f5 5fagfa 5t5t55 csicfr *?ter ^Hr 
5^5 iVt «r3F •*& ^ 54 c^c'nfec'® 5*75 c?f5re *17 g 51 575, w 5^w 5*f fa*i 
*7* 5i ( 2 rtq 3Thn «rf«T 5c<5 wrtw *rt*ri 5 i 57fa 55* c«r^rt 575 i fas 
4$ 5^5 <2W5 CflC& ffa, sfaSfl, 515 'S 5t5 5C<5 ^7<T557 C1*T *5*1 5751 
«45? <77$ C5^ ^7t5 ^7®T 5G65 57*1575 ^©75^57 55 G ^5 ^*?5 <7f575 I 

^far® 5$t5 *5*75 c?i^ 575575 ®t»r 55 i 

5lfat5 555 ®55 C31> ^©51 575 G C^®55 5TCI1 575 

fas ®151 51 57fat*T 57fa~5 vtw 5W1 5?f5£® 55 G 1555 5C55 *T5«fl, 

n f 

5S 5*f55l 5*7®? ^f5C® 55 I ®C5 %55 C5575 ®f%575 W C*ftt 

5774 51 C?H> 555t^5t5 5f%5l *tfG5| 575 1 ^575 «fl5F fa f?5l ®74sT7^5 £5*7^51 
f%5l 5S 5*f551 fat® 55, ^5 45 s *f7t< 57® £5^575 W9 faSF «tft^ 
®75t5 551 fa* 57® fa51 "54 5t5l fa*5 C5fa fat5* *7tS, ®751 fa 5^551 
^t® 55 l ^57t® ^55? ^fa* ^Tft^ I 5fa 5^55 ^5 CfCH 
f55l , 5C55f$fa ifa ^fat® 55, ^55 ^^P5C5t^5 51 5755"5 C*> >$fa W5t^5l 
5^5 C?iT> ®7^ STf^t® ®f551 C5G51 5t5 I 4 ®r3! ^^5 51 5tfWI G 
5t^C« 5^ ^5t5 ^'^f5 5C«T 5tf5C«T 5^5 54C^ ^tC5 I 

''.' • - • ■ 'effisq^ft i 

5^ <2T5C5 f^C55 ^dl 5^C5 5St5l fa 5^5 I 5Ft5l 

C®t5l G CBt5ft?r 5C5T ^5C5^ 5755t5 I <$I5, ^55 5f551 
«VQ51 C55 C55 C^t5t5^ ^^1, ^t5l 5^C5 C5»t5 ^f55t575 «ltC5tf%U 

^tC5 5TTfC55l ^tf55l ^TtC'95 5C? ®lf5t^5l 57^51 55 I 4 f555 ^5tf5 

|7J« ■ 5PTfC55t5- 5F5Tt 5f4c®f^ f 5»JtC55l fS5P ^f55l, 5fa ^7t5 5tC¥ ^51 
5^91 ^51 5^C5, 5#t5 5tfVc5- S5T51 fSfnai tf5T® 5^C5, 5^551 

CW&P\ 5^C5 1 f*T»t5^ 5^#5C5 

55 ’! -erfejaf* ^55?5 TtC5 C^t51 5t5 t^C55 5ff5C5 « 

I fwfW5^ IJ^G 5t^1 5^5 5C5» C5«W C5 55C5i 
^f®r^(jlr 5tqm ^55 5C5TG ^f5 C<5tm 5t5, ^C5 C5*ft 

or^j^r%c5tw5 551 . : 

jjgfclf* <7®t5l <*55 *55' 55 S 55W C5t5 5^C* 5tC5 f¥w 
5P|l5 f55B5 5C5T ^51^9^5 I 



5 cm c*r«t mw® m, ®isfc«^ 'tffsfjl c^r«n sftc« *tfc* j, 
«re« ®tsfa ®tsf3Pfa «i¥®: iv wt i sfa f» c*r«it $* 

C«T*| ( landscape lens ) <rfC*, <5tStC3G ntW, «IM« S?*tC® Ojffal 

4*p(ptt*rfa *rrftcM i fs, fe sf'ffa fa** si i fcrrw 

slfa^fa sj®fa si i srfaffa ^farta «r* a c«i**i ftc’fi srfarl 

«f*® SI ®TStC* C*ttC§.i> C*F*1 ( portrait lens ) SC®T | ffvfqfa *fCW ^S1 

** • 

^fa«n«re* *rcs, ^11 ^sl ^faf^t^tfr-ar®® ^FTtc^r^rt^r *tc* *s ■Bfi'HG 
'Isi stil <2tfasfa c®t»fl *rar c^t*T Si «n i 

'Stfajfa ^f%C® *Ftfe ( fast ) aft SJSSt* SRI1 ^fa®, Sfa«l S5tStF5 t? 
4^C<H*rtI faus SI « farMl^S cicncini * ^1^t>! ( nervous ) 
CItfrfWl wt ^Stl tftltaR SI I ^CJTCTfarflfa ( isooliro- 

matie ) ati SJSStl ^f%C«T Sjrtff St*f ^®Jtfa S® <$! 'It'SH Sfo «fl I 

4«r* $csa scit$ ifa c®t«rt* fafas i «wct c*ts aw* srw 

sifa« arcit**; $csi cs«itc»ft sfac® *tfc* fa* srfanfaa «rtfa£*rt 

. /» 

®f*i wi ^i «fwi «*tf® ^firat «r^c*r« ®cn; fan w«n s^c* 4*$t 
faftc*l3 Wl face? <2fI5 *fal1 «(W? *S *tC® I GtSSHfarsl 
srWt* fastis *t* sc* i 

Sfsfa 4T,1> firw^af ( refljctor ) alCIfaH I StSfl *fa $fac® 
s'tcs *tsti mc** 4*fac* «rfc«Ti *ta? 4S? *w fa*fci ***f?r «ffc«r, 
c*iw» csfsc* facsfan fsrc^r «ic^i *tt*rtfa® si i *tst*e sfij 4*tfsi 
>u«ri Ftsi cifac* ifan itfacn si fail. 4*fci vttii ci^s *fan ®tsfc® 
nr*fl ?tn «fr;5il *te:*r cH wn si i ifsKi ifsi fas* w w 
t5ll «t«r's «rfc? i 

’fc^l ^f*rc® *$c*t ▼fihrt ^rr*i« ^fwfff ^f^w, 

*1 c®fnff w «f<ff*T Wwi «^«f*r ift $f«r«' 

^fcfarff ^c<rr ^ f^rt fas 

c*rf^rcj ferar jiscw wf 5 ! *jwrt ^91 fas *&* csRsr, fa<**Mr • 
^tc«n *ffac»r ^ln fas s* .'g f% s* * fa <t¥tnf c«rt¥cv ^c»isf«r ; 

wfa «c«rfaca facarwcst^ Sf, fafat® ♦ttffl 1 nT¥f- 

w« w«r* ^ffa tfafa 

^fannifasi ^it%*n .’SSfarc^ji^Rr.. w.i *rfal?r «4% W 

^fa c^farj 4 ^ *mr*n f? 1 ^tsf ct w sc^r ’• 
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Ki8 trot* i 

cst*n ^f%t s <ftt«r fi, «t*i *f**f 05t*n 

*t n\% m *&*> <k**r w ftwt* to &**t ^fiwi croi 

to *|ifci i 

%w\#t *twi ^Jttn i 


^tc*n 

wfft^r ^i *t*t*t »rt*r f^«?r fffli ?rf% ®rtPffli 

ctfcfc to toi* «ra to tosh : .tfon *t* to w»n tton *t* 

^tftC^F TO I «W* *1* **«tCl fTO *\*\ CTO«tf, ^.fTO 

TO1 TO1 TOtV TOM* TOjS, TO <»t*1 TO*TJ I 

ctcw^^c*tt«frack TOt*ft* *hspTO* trr?n TO<fc 
^fro osc««i«t ^ i 

(3R-r:) 
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FOOD. 

Translated fromRaiBahadur Dr. Chuni Lai Base’s book on “Food.” 

(3) 

7'he need for food. 

let ui snow see why we need food.' Those, who have any experience 
of feeling, know very well how-it weakens the body and m ikes it unfit 
for any kind of work. Prolonged fasting onuses great emaciation 
and flakes the bones prominent and protruding. In times of famine, 
some of ns are. familial: with tti s jfsl aaeholy sight of the unfortunate 
sufferers reduced to ttsiag skeleton only, As soon as tliey get suffix 
oieut food, the lots n quickly made ; np for and they become plump 
and stroug again. We thus sea that tlie body becomes wasted and 
when food is insn fBeienfe. or altog ether out off* but that 
strength and flesh as. .soon as food ** supplied, r Food 
serves two prtuQtpal pug g m ss- ^l) making* up farther 
elping the growth of thej*edy, aud—(2) supplying e^gcu^y h* 
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Whatever work we perforin, it causes wasting. During walking, ris¬ 
ing, sitting, running or doing any kind of exercise, the various muscles 
of the body engaged in the particular act* relax ami contract and thup 
suffer waste. Even mental exercises, such as studying and thinking, 
'cause waste of the particular organs concerned in such fuhdtiotts. 
If we take the weight of a person, theu ask him to do a pieoe of 
work entailing hard labournand afterwards weigh liitn again, we shall 
find that he has lost much weight by doing the work. Why should 
there be this loss of weight ? The cause is not fur to seek. A kind 
of combustion is going ou within our system and wasting is the 
direct result of this internal burning/ .When we burn li piece of wood, 
we find it is reduced in bulk and the residue left is much lighter than 
the original substance. In a similar manner, the burping inside oar 
body causes waste, and consequently loss of body-weight. Even if 
we do not apparently exert ourselves, the combustion still goes on 
as someof the internal functions such as respiration, heart's action, he., 
do not depend on oar will bat are involuntary natural acts which 
must go on even if we lie dowu quietly and determine not to Stir* 
These organs are thus unremittingly working and suffering waste. 
It may be asked what evidence is there to show that Our body is 
undergoing combustion ? Well, a few simple experiments will estab¬ 
lish the truth of the statement. j 

The best proof that our body is undergoing combustion is furnished 
by the fact that the products of this combustion snre identic ally "the 
same as those of charoonl-or wood wiieu burnt iu the' air. The only 
difference between the two phenomena is that whereas both heat and 
light are prodtfeed by tiie combustion of charcoal or w<x>d in the air, 
there is only heat but no light produced in the. burning Which oCccrrs 
within our body. The latter phenomenon ; is therefore aptly ^des. 
cribed as slow combusthm. • . - 1 - •> 

j w 

Any kir.d of fuel, such as wood, coa^ chafaoal, oil, vnai or stSbrin/ 
and all animal and vegetable Substances Contain carbon Stad hydrogen, 
besides a fear other elements. When kny of these is burntin the’tffir, 
the carbon and hydrogen contained in the substance ohefftfcfeHy .com¬ 
bine with the‘ oxygen of the air and give rise to two products/vi?., 
carbonic acid gas and wa$er respectively. Now, barbofcio acid gas 
is colourless and invisible. We* cannot, * therefore; rCeogniSe -tt*by 
sight hut we caunot detect its presehoe by a simpleexperiip*hfc Ws 
know pare lime-water Is clear, o ohmrioes • and transparent- asWafe* 
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but when it comes in contact w^th carbonic acid "as, it turns milky 
dqe ^o.the formation of an insoluble, compound of lime and carbon iq 
acid called carbonate of lime, of*whioli chalk is one of the varieties. . 

Exp.,1. Ia a clean wide-mouthed bottle, put about an ounce of clear 
1 line-water, cover tlhe mouth with a, glass plate aud shake the conteuts well* 
No particular change is uoticed in the lime-water. Now tix a small c indie to a 
bent piece of wire, light it, introduce it.into the bottle aud cover the month of 
tfre bottle with a piece of paper, the wire.passing through it. After a short time, 
the caudle will go out by itself. Take out the caudle, close the mouth of the 
bottle with the glass plate aud shake well the conteuts again. This time the 
clear lime-water will become milky. 

-Why bus the clear lime-water turned milky ? Well, carbon is one of 
the constituents of the candle and durin" its combustion, the'carbon of 

.j ° 

the candle bus cheiniou H y combined with the oxygen of the air con¬ 
tained in the bottle forming carbonic acid gas and this has turned the 
lime-water milky. 

Hydrogen is another constituent of the candle and daring its 
combustion, the hydrogen combines with the oxygen of the air and 
forme water. -But as the water thus - formed remains in a state of vapour 
whieh is invisible, we cannot recognise the presence of this water by 
sight, -.We can, however, detect its presence by a simple experiment. 

Exn. 2. Light a caudle aud hold a clean dry glass tumbler over the flame. ■ 
After a short while, the interior of the tarubler will appear misty, due to the 
condensation of the water-vapour formed during the*burniug of the candle into 
minute -drops by poutset with the cold surface of the glass tumbler. 

Thus we see that the burning of carbon mi l hydrogen in air pro¬ 
duce! carbonic acid gas, and water respectively. We have already 
said that like wood aud candle, carbon and hydrogen are the principal 
constituents of our body. These burn slowly inside the body with 
the ; help of the oxygen of the aii‘ we inhale an l the products of such 
slouf combustion are also oarbonic acid gas and water, which are con¬ 


stantly being thrown out of our ^ody by our lungs with the expired 
air. We eaunot see them as both of them are colourless and invisible, 
but can recognise their presence-by similar tests as mentioned before. 
Exr. 3. . Place some clear lime-water iu a glass tumbler aud blow iuto 


it some air. from the luuga through^, a glass tube. The lime-water will turn, 
milky. 

f fer pave already seen that it is the Carbonic acid gas which makes 
^ggjjpwa'ter milky. It is therefore ^evident that with our breath, a large 
MHutity" of carbonic acid gas escapes from Our body. This carbonic 
jgfus is produced by the slow^corabustiou of carbon contained in 
fUflG body. 
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We can similarly prove that wafer also is being produced in Ute 
system hy the slow combustion of hydrogen which is another consti¬ 
tuent of our body. * 

3 Exp. 4. Take a clean mirror aad blow upou it several times. It wit! turn 
dim due to the condensation of water-vapour present in our breath kjr contact 
with the external cold surface of the mirror. If you draw your finger over the 
dim surface, you will at once recognise the presence of wnte* there. 

In the cold weather, if we give a few puffs in the cold outer air 
early morning, we find a cloud forms each time we blow out. This 
is due to tiie condensation of water-vapour present in our breath by 
coutact with the external cold atmosphere. The water-vapour which is 
naturally invisible becomes visible ns cloud when it condenses into 
minute droplets of water by contact with*the cold outer air. 

These experiments leave no doubt that our body is constantly 
undergoing combustion ; but ns this combustion tukps place very 
slowly, heat is only produced but no light, as in the case of ordiuoiy 
combustion of wood and other fuels. . We become cognisant of this 
beat when we touch the body of a living warm-blooded animal. Tin 
dead body is cold to the touch, because respiration has ceased in the 
dead animal, and no combustion takes place in the body to product 
heat. This combustion maintains our body-heat generally at 98*4°F. 
nud we can measure it by a therndometer. In the febrile state 
the combustion goes on more energetically, more heat is produced aud 
tiie temperature of the body rises several degrees accordingly. 

I have already mentioned that a substance containiug oa?boju lose# 
weight when it burns. Now, the human body is undergoing slow 
combustion the result of which iniiat be continued loss of weight, but 
if we take the weight of a healthy adult day after day, we notice tiie 
strange fact that he keeps practically a constant weight for a loug 
time, or even we Hud him sometimes gaining in weight, and it is only . 
iu case of illness that he loses weight. How is this to be accounted 
for ? 

* » • ' 

I have already said that whether we'do or do not do any * Work, -out 
body suffers waste all the same. 'If this waster is not fully made up for 
or not at all, we become weak and emaciated and ultimately die. lot us 
now see liow this* waste it recouped. We require coal or: some other ^ 
fuel for working a stepm-eogiosi When the first oharge is ' ooashuied, 
we have to put iu fresh charges of «ub otherwise the engine stop**. 
Our body is like a steata-eugine and it requires some kind of feel to ^ 
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enable it to work and food is the. fuel* Unit we employ in working* 
oar body-engine. The digested food is absorbed by the blood and 
taken by it to all parts of thd system. Every part of the body appro¬ 
priates to itself the exact quantity it is iti need of, which is formed 
into tissues and thus all the wa3te is repaired and the growth of 
the body helped by the excess-. A portion of the food undergoes 
combustion in the blood by uniting with the oxygen of the air it 
contains. In coal and other kinds of fuel, the potential energy 
stored up in them is first converted into heat and then into energy 
whicli helps the working of the engine. There is a good deal of poten¬ 
tial energy stored up in our food, and when it undergoes combus¬ 
tion in the blood, liejjt is produced which keeps up our body-tempera¬ 
ture and part of it is transformed into energy which gives us strength 
to work. Thd different kinds of food we take contain all the ingredients 
bf' bur body. Food is, therefore, the only sousce for making up for the 
waste of the body and supplying it with energy to work. 


As the waste of the body lias to be repaired, so its growth has also 
to be maintained. A new-born child gradually develops into a full- 
grown adult. There is a great difference in size an l proportions 
between a baby ' and an adult, person. If we simply consider the 
length of the body, we shall sca the enormous difference between the 
two. . A healthy new-born baby measures 18 inches only but the 
average height of an adult person is 5 feet 6 inches. The weight of a 
newborn child is from 4 to 5‘ seers, that of an adult healthy man is not 
less limn 1| mniinds. The development of all parts of the body usually 
takes place in proportion to the height of the individual. From birth up 
to $15 to. 30 years of age, the body continues to grow. After this 
jperipd, no more growth takes place hut it continues in the same state 
for a good many years. As we grow old, wasting begins.' We, 
therefore, see that the Food we take not only repairs waste but contri¬ 
butes to the growth of the body up to 25 or 30 years of life; it 
jnnk^jB a child into a boy, « boy into a young man and a young mnii 
into a- full-grown adult. The child, the hoy, and the young man 
requite considerable quantity of. food for double purposes; via., the 
of the waste of the body, and Tor. its growth. Insufficient food 
lJ|iflBhia<atage of life is very havnfcful as it. -retards The development, 
other hand, over-feeding is extremely injurious. . 

.... We oan titer?fore classify the need for food, under four different 
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1. Repair of waste. 

2. Helping of growth. 

3. Production of beat. 

4. Supply of energy. 

All foods are not equally able to discharge these four function's ; 
some of them help the growth and repair of tissues and the others 
produce heat and energy. We shall try to explaiu the functions of 
the different kinds of food in their proper place. 

( To be continued. ) 
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fare faasfa i . 

*fc*f ^ 4% frotrs ^tzw CTi. f% 

fa fa 

-mrem *F*i-*rf<iF i fa **1 

; c^» n, mra ^#srf=r Wfa spfK i 

"*m ; W 4 "mR ^<fCT9 TO ; Tftffa I ^ fo f CTf 

^fa ct *ifasi TO1 »r^< 

sTOpp i «wi re, *W< fa*t *$c»r 

'sto* sfa ifa m *n i 

’mtres "mrc*& ^rfcTO* ^ i f *m*nr cm ^ 

^ftnsarr rsfTO , ®rrrerfa, m i %n farefi^ 

c^ar >rtaf m*ro* aF®®t* ^effa fmn 

m i ^«rtc?r "mrcsnr cm &cs 

«[faaR ^Ff%C»T TOtm <STfa H‘\ cafrTO (retinn) *T*tfa® ' 

^ srfm«*fte nfstrej *foc* w; ^*tc^«trc*rfc** fe’fafa m i 
& «TOftTOs cTOs ^itst facTO *rot® ss; 

*tNm *Ff*T® I <£ffa CTO*** fafafc *KTO m^ffT faFFl*r*f* 

^c»i Rt*rai »n*r «rtrerfa c*rfTO *tfC i ^ $f%- ,p rf*c® 

«rt1%c»i ^t^jri ^wc*! w.w, 'It®, 
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7 *Jtc*t* fafafc orfare *ft ! t i ^RfoaR*fiTO*fa 

* % 

W* TO* 4 ft ws ^.zft TO* <*, TO*l TOfwj TO TOR 

TOr* $*t*fa ftfazft nrf% *1 1. *** $*p toft* toto* *fe*a 1 fa* 

$TOu TOnfa* *fc c* $TO irf** crot TO TO *ts i tor 

• * t f * • * * * • 

TptoTOl ajr® r^cc TO* TO* 1 oft X<m ft&r TO r frft* W* f%ctq 9 «r. 
atfawi *t<c* m4 1 Xs\ &iftX W* *rfa***c* toti 

W9 1 TOr TO* TO* c**f *fac* *fat^ TO fa*-TOl TOof* *r *** 
TOR TOTO-*** **R '5Tt55'©TO ^t***1 *rotf ^ I TO 

TOTO*-*** TOf-*TTCW *tfTO ** 1 TO*fafa* (therraopyle) 5jfr^ **- 

froTOtfTOtrir tot-***** *fo* **rroi **1 to ; *c* *f*ro«i 

TOf-*f% *\fftft fc*^jfa* TO^FTTfa&R (Galvanometer) *C*.TOR 

TO? ?*i to i vmufX *Rjcto *f*m TOfr or, otTO* 

JlfR *^<T aj*fct TO 4ltM Ciifc ( Glass Screen ) fe*tC*R 

Rt**&1 it* *tori TO*; fa* TO*t*-TOr *(TO<^ *Rtro c^r TO?! 
TOni Rtc* 1 TOc** 3F^®i st* TO* *fcc* *tfaro warnw fa^r- 
TO* *ffa*t* *3 1 «rft *** *3* C<TO*t*R *t*' ( Hertz ) Rtfaf® 
faTO* ‘^RTfa* C«*tC*&R ( resonator ) *R* ^-TOtFTT $f§3 faff \. 

'-... . . . 

**tanr tor TOSS' cro TO,.TOrt* TOfa* *& **, c****t TOfto 

*«n-*ft** TOC* *tCTOT fc*TO I fa* vfl CTOI TOfC*? .TOfa $TO- 
TOR TOtt^T ^C» f«« I ^ <£T^^ ’ftof^T fsw *ffhFt?r *IWCTI. 

«rf?f«n ^nai ntnr 1 ' 2 f«R^j fR irf%?r 

3CW* ^Ftc® ftftu «ffw *rtiCTW¥fTOCTr, ^ff^l 

vf^tTF ®rot atRc»Rt usto «2tm5 yf^n ^ carter 

* . • ■ f ' 

qfcv'4*fr aftfv cveai ^c»r *rapT3r_ ^fiw »ta 

.^*Mf f^fC^ «ftfy» I ^ cvcar ^CSRT CT ^ 

Rtwt¥-^rc«Rr Rf^n" ^rv^’t. 1 ^fk«r *m*t 

c^t^i ** ct, ftiwvfn »n^f5a 5f»rei 

^,- f^i ?*fa ’fcsr to ^ tor »k^ w R«sma sn ,1 fa* fa* . 
TO^Mpfa TO -nfarc ^tc* -TOf 1 cntaR « *-*■ to * 
*P*V$ TO«fa WftTO? *ffaTO* *a 1 
^Bfc« *1 *faf To **** *F* *tfa- 



1* 

fawn mihr ^ i ^ 

% 

w* v^mn r «iwr tot totter; -oft ^«T«nr toh to- 

*tf* to ntrc<wc«F9 c«rrto to® to* <mr, to *nr« 

cwf *tto, fsicw* tot* to to cwn to«toRf tot* tow. tot 
>*w mfacra cto cifRc^ <s tr^c^=r c^, 4^Far 

T9t*tcs vgfcc* *tfrto* **?*cii fipt-Tto«fa® <4tof?*ctot* 
" f t i *R **i f^cqto*to,c^tofrc¥cw tom 
fsrwca **tow to® *fc*to*; w toto ?vna»to * * to 
«ttf*to mtc*rtf»r* *lc* me* i 

w* ^ nflto m^toe* *'#e« <tf?to ^w» ft*, 

to *wto ^nc« *mt^ ^fcw# to f^*r, 

w* fto« *«^to tom *tw file® *fw rtm 
«wi **to to tor® tow «w«fir fiow *v 

fiftfl ®rw *rf*to® ^w i «4& <rt,— wto *«fto to* 

f*rto I 

to * mtoto ^to**tftpfii mtttocw *n,~ 

®«ta fto* to to® toii fcto® *$*l 

toto q tor* foto >jm *c?ri c*^, m ^csrr^c^rr wh 

4*^ *w ^£r to mfto c*w«* m*to mj m, 
*$*< 4 *car *«n tow to tom tot® m to, ®tm *to to 
matowa mf®toT9 ^r^rs® 5 m ** ®t* totot* fa* to to-, 

tor* tocto to ^rto^t=T *tc* **» ^*®:, xttocto to to ®ffw T , 

's n*®mr to to ( destructive interference ) m$m *tc* i tow - 

tm *?to® w, to* *«tf< *$n tofanim w wjqtontf _ 

f%f%«r «f§t 9 r®N ^^*11 ^firrs ^ i to fir tow ^«r ^ to. 
^f»ic®i ^ =n, ^tto «£fto in <ft«m w ^tto > 

to i w«i^ »twj torai tow*t ct, to fj^t« wa ^r ^ to , 
fstc^w ^31 to to *to ^ *r^ <w cat^Ft w i to* yv\- 
tof ^5 ^c« *to *tftow to?i w catfft ♦RPtoi ^?cj tot 
v^jit^rw toste f*rc^ *ttotto ^ i tofto*, ^wto^^wnnr 
towr *iw ** ^ i toto'siw^-hrw^il 

^torsto^totto^i i *' 

tom 'tt’tf ^totfi ct ■r^r^mr toir 



frsfcftri 


(to TO, %s \ 




TOO* i c le fts «?rm atsfs TOW sssfet f *r <rtTOt s^tfc*; *row 
totocto a*?fs faro stit* TOTOKfTOr stwtesn sfro i 

*c? sro sc*st?r tot*** fafal *TO arst* ^tc^r TOtrosTOi 
airsrTOl st*t* *t#w& citnsft f^cc ton?c* ttTO sf**i TO*«tc* 
cTON* to fTO» cat^f* toc** r TOmftcs to msft tons fro *f* 

»IWtC* TOftS TO TO, St Si S*C»1 TO^Rf C*TO «ftf*S *t*l (Tift WlTOl 
cTOrscs afss sfirc* i ff 5ti TOfss «tf*fs st*fa cTO fTOi sf*st »i^*i 
^^Nftc® s^c*, atTOft Mtcs* ftw f^r *^*i «rtfse* j csroi 
, «tirf* cro fir stc* ^s i n* <1* srtits after *^cs 

i’Ics TO* TOrn* TOtfrsft «rtss I'fc* to* <nft ^c* f*fs« sfc* i 
«m TOrmft to* f*#t*cs ^f*rs sf**r, sto sw* fires* stss* $fi*s 
sfcrt sssfct ftititw *rf*«rs r *K* ^TOi-attfii*-c*&t* frotfro 
*^»t i *% fromi* c*to« frotift ft^ps ^<sm* ^ i ^sro 
afcsjs TOC**ft SN** fistTO «f*^ Shifts vsi^pcaef^hj STO <lsTO*f* 
Sfr TO f TO«to cafit* tocto-TOn i 4 cscai s*«r c* fifes 
*ifa*tfro s^cscf, s^tsfro (*tc*n *1 cscar to*!* v%) TOlfrcs^ 
TOcTOfi ts *$cscsi *cs* to fine* sTtots s*cs* TOs totocto 
aM%* fifTO* TONl *tt 1 

%fwf^*5 'TOl^rf* *c* sv* *TO«* fiififfc catftro itctf^fa* to 
nT*s'sc*Mft *f^fcro *ss* *%s* firfifc *tc*N ft oafiTtcs^ *fisr® 
S*1 1$* 1 4SC1 *lt*5*f*fifc NtClfa caf«t*f* TOC**ftcS *(^TO C*TO 
**tf*r® sfft®r *cTOr <sf* *sft* *t* »ii*^ *rf**l-«it^5 ch* ^pf 
*ft^*fft f TO*r «f<W «f*s Tit*; **c®r <nfte ^c<r *t*tfas 

i^lfl *t**^ <Tft»TTOF *t*1 ffftli ^SWITOfl *rnr*ff^s i^c* i 

fro, c«f* Mc^»rft «m ^ TO® ^f**i ff* TOtr Wft 
to TO^c»r* »t* f^rsi «ft« *ftc* ^; TOrfs ^f**i Wrs *ft*i 
TO*r* i ^ itt#lft% <** Hlc#ift* ^c*twi to c*c^r wfro i 
^it*"*rt*l «tm <5t*svr i *TOi, *rf*r«ft TfTOt* cTOI c* c*c^ 

ftMl r TO ^rN TOCTO TO *fstffs *ftd 5 (recoilf• t&\ TOT I 

Ippfcr cro toN TOrN WW^*tTO i^s »rt r to* Sf^rs c*rc»T 
j BM FiTixt c* TOrrs *iic^f stir* *' 1*1 Tot* i *jlxTOf •r^str® if5*i 
®TO*1 TOfrs* clfTO&c* TOrf^s sc*, <rftt «rf*t*^tit* *rW**cTO*fttcs 



WTOM afo*C*f f^T^hS f*iRT^ ^cat^'nfrrff^ ** (refleeCed 

waves) 'q c>rS ^tcnt^vaw vfti a t fe y fir® **'s ifw-wr 
' 2 ffwf»T 5 ^1 < 2 ffWfffTO *tf*«|* ** r 

*Hn» *rrnt* ^ <*tf i t*rc«Rf ^ Mr fcnfif® 

^ i c*r 5tj, *tf«wr w<^ cwjifMto 1 ( iimwliiminunt) l 

•rfaWf *rrK^^TO C^Tt M* Wt^'{ltm»non*)f%*fc WftTO 

<tfsr *rf**rfTORi ^t«f Wf i TfWte ’rtf* wtOTfev* *fi?-wf i 
**mi cn *\*n *tw t< orfro *rfo <y\% n** «WFf 

*&] <2ff^f«r® s'qbtc® ^rfa-Ji c*i$ c*ft *nrNrc c*rfTO i *tfK 

=rrcafTt fe*tfirar»r fro* 2 n*j'«frwR 

fafott ^bi sttct i c*rt «rf^n c? stc*r$ «trf^Rl c^, W<f 

«p *w w sn W to ^tfrcro c*tr®?r ** i *f?N ^ ’r^f- 
*i*r ?trtcaii^ to« c^rn ^taj ^ frofa rlce^ 

*tvKfrora «rMf?cro ^ i ^tt^rt^fa - qfir ^rf®^Ff»r® 

=« centfefto ^5 irf^^ f% frro fa stfare ^rWftc’t* 

<rtffa®; vfjtvs* *\fkv *£t* stfara wt*rf% / >f*sTO 
*fro ■, c*rtif% to ^*1 *tfTOf*r sn i ww* WRt® Tp$fa*i 
fas*l wf ^rfirai *F^TO* ^fa® =fl j TO TO *ffa «5tfTOT8 dftW 
*ra**iTO orfare *r*n &?> sn i cto*i ?rfsj 'tffaafa croi i 
*fcrcf frotfrofaft to 3\ ^ifaqtfa® ^**1* ^TTFTffa **& 

^srft® s^p; *tfa«; &rr ^trtc^ to c **$ ^ito mfir'® i f?ro .w 

* * 

?<fr! c?fW?r fwfspi ; «ttf¥t fl l f^F. f%ro ?rffaic^ wn* ^"’im 
^to »n*f «ftw?r *4v «ftn. c«® Ptw 

^ i TOi ^?n ^®; .c^^^rtSr 

w«i, «f*ra «f^fasf to« w ?rf=?5 m *fft 51 , 

^rfw «rf^hr ? # 

^rtcTO m ^c«i c^ftffir^ «ff%i ^ffr® m-i 

*.m rfWr CTmfrwffNF ^fmi wIN 
viti *^<1 ’tot «4vi^ ^ipr flEi^iBPl ^f*r 

wm m, ®t?i y?{* 1 

^j tf £B< i * 5 ^ <•« to |pii- 

^ni * 1 ^ <£tf%^f*R5 ^ji 1 ^fc^c?«5^^^jsr 



{ a*-**, *r*j| i 


from i 

t&i toTO wfwf* gpMrtl *|c* <*tfTOfTO sfi TOc*r cltffi * ^1 

,..*ffr**ti ~ -• 

tow, TOfc c*?ta « fTOTOifcsti fror fTOi ifar® 

TOttftwri to toi frfhr to*«. <®fc! *t<'s froiwi 
* 1,1 ci TOu *ntvi*i « f*«!t*ifWc* «tf!H *rci *tc? ^ 5 ® 

TO!toi tTOit! *fi *1, <*f fecTOt if* <i*iTO *tc*ri to ci^ fTOrt*- 
ifWfo «rfTO« TO Ufa*! TOTO, ^®t*1 TOd TOlTOf fllTO TO TOW* 
. TOTO T*U TOt!; TOl ITO.^TOf* *fltl ItH-fTO tTO fTOtl 
illliSTO-TOll-’fc* I 

*iti cn i ■ 


srt*t i 

( ^TOtf-fcWf ’ll) 

^t*t!tl TO (Thermometer) 

• T 

*f*t *fcitCl '’MtC*fl ( Temperature ) ^fl TOc* «lt!11 ®t*T 

*fij1 «t*ti *tfi*rh *ttfi H; *it!twri "TO ^fara w to 
I t* I ^tftl ifroH TO^Bl TO1 ^ $C11 TOW WFfl fafll&l 

W« c*t*fcl *?tTO % ^fic® ’itfi u i fTOfafTO *ffMrri5 

TOc« TOfi «i*M ntroi irtti i froft *tTsr toi wi j *, * TO fro# 
ittai ilt^c* »ftTO, iN** 'Q ^Ji» (v°, «»°, * *«° TOj* fero) 
to it*1 TO* i toci TO TO w *ttcar « ifro to * ’ttcar ®*TOci 
* TOTO *ft®lTO 1*!TO WTOlTOcH TOWFI iffTO *Kl 

wTO W&jfflF TO3IJTO TOn 1* *TO 1* TOtf TOT^r* **tl—!t! 

to *fro *c* , ftro *f«wi c*n TOci i TOTOr^’^tro 
.^. iwTOiTfTO iPnri.’flTOTO !mc4%*ihe iffa* *TO fefal- 
^f*fi Mi *ftW TO Wwr to.*TO ifa* TOi'&tt 

5 ^;«t! *TO i toi fto? *fro TO 5 to to tK *fii t i *{TO- 
^tnfro> *tVfeci «ftTO ifSiii^tn ilnY TOH TO TO 



- Wf *** 

CT1>1 ' «t<f ^»J I TO1 Ttc»l *Tf»W 

^fattfnr "*fc4rafBra *rjf fatter ^i%£® *iTf?rc®ff: =ri i *rtro* 

m 

C*r*H *3#- 5 K*tC*3 ( prejudice* ) TOtS (pfolPt I 

®t<wan f*ns*fm «rp TOnre *rtem»rtc® *rr*ts 
*i?to cs®^ ^ ^f® s*fo—^«fr* c^rs wt<* 
*TTfa®1 *r$C® ‘*TTt»T, Ktf, «l*f® 

*ttre i 

^ *ftTO3 ^ ^pfe?n 35-®f«Rr toi cvw* *rfa<sffa 

®t*wsri ®?t^?n fac® *ttfac* ^i i ^®sm to ^trre ®wm 
^ftri *r^c® i TOsl erffa, ®t 9 r-«rarfc*f *fwtc«fir ^ ®t*fatafl ^fw 
ss, c®*r^ «tf?re **, ®*k«tj £r«rfa i 

OTterow* ®MTOt*f ^fk*r. ®t*t<r ®t*Wfl *tfro «w to to 
TOt* ^t*®ro i ?®sT? «rt*rai ^*r*r§ c?fa^ ct, *r*it®tf5 frrffr tN^ 

^tf^ltc^, ®«T^ CT, ^Cfa ®t*W0lt<3 ^tf®9tC^ I *IWC1 TO ®mtarfo 
"r»rfflter ^*1 **, ®W c*f«nri stfa, to ®mrt® *f»rWi 
c2f>rr^«l orftsi ^f%c® *itfiro ®t*ftt<3rt<r ®®j>$ ffa ^rtet i ^«i 
®<*rt^?i ^*r?r f=rfti-«Mt4t <*rf®f&® i 

fro ®T*f- 5 i?E*!TFt »ito wc'fift • TOtf<r* *ifa*tci "stf*® 5 ? |f% 

<Ttre I «{<*& TO»T ’Ifa'Sffr* TO^Tail ( t cm peril ture ) fwfE*l fa^JS® ^ 

, Rt*T ^*fTw to i TO?rfrc*t=T *rmts fan* 

®tsi fast* cwfac® i <*wct ■Bt’tsrrw? fa fa s«t *rfai 
^M<i ^«fai ^?n *rt^fa i 

( > ) ®mfa TOffl ^f5<5, ^t?tC« *IfW 

Tt 5 ^^ ^1 Th8^n I 

(si) ^rfa ^pii ^i ^ i . 

( o ) S5t y tttW C^1=T *lwW «I£W ^5», C^9l tftifPNs 

^Icn Ff«i^ <if ’tThffS fro ^t^tart.w 

tSTWf-TB ^^91 I 

*# •- 

(s) <smtt 4^«*i wi ^tw, ^wc® ®ft- 

arfsrl ^c® ^rta^g ^f%«i ^f® ^ ®t*mt^l *1^13 ^!C| TO^P® 

^c® <itc?r i 

1 ' ,»W' 

{ t ) «i«5T C^'S *nrtpf f^® ^s?(1 ^f5®, ^tci ®fn 



ftwH i 




(** » 

< 


*ttra i ^tnsrfsr ^?«5f ® ^tk»r ^*t?r® c 5 ^ 

*\ 

®w>itan ^Q?n wf, «ij^ c’r'y ^twan er^fn® ^fs® i ^i cx 
33$c^ ®t*f*rft *^»T c*v§ ygvG «?c*ra ^t’War) v® ®te1 erfal 

arto *n i w ^*1 «rt*n ss® wc^if «rf?r <?f ®mfari 

=rfo—Ht®®r ^?n f*mre i 


' ( fe ) ®t*f*rt^ Wsrrarf^ *ffiRt1 ’Brf® ( iicaunite ) ^851 


^ffc® j 

c*r«n f®ac*t to « 2f*ft^ -sm* ’rctwr 

*^e® *ttra i 

(>) *rarffc ^pr >s *r^wri ^fj>® i 

1 ( * ) Vf, SttfSsR <2F?f® C^t^G *f*rK *IWt* ®fTO ®f®TC<I *Tl, 

^*i ®r$tt® W’rfOTT apn wn ^rtf^n i ^faro fMti- 
«r*it*fV *r?«r ag^rr ^srfa® *^c® *rt® *n i 


(o.) caj »it*raft ^rrct« ®t*i (uniformly uxpsiti- 

*|fci*) *Wl fef®®, ^ ®H*itart* *lf?ret«l *f¥ to fksfv ffef 

(graduation ) *ft®| 1 

( e ) ^1 *tto vA-sn«t *irfc^ *rmf* 

,*fare^ i 

- (« ) ®t*t-art«HF*r *r?H ®f*c® i 
.. (% ) ^fkp apitsi^fa *nrhf ^tof® ^¥i i 
*t#fai *firo fasfafa® ^TtsfS *r*rK 
^•tCTt^ft k»nri f^r ^pfkrrt^r ?— 

(®^ (*) w, (*r) c-rtfa® ®r*t*rhi («iw»i.«»i), (v * 
(<6 ) <rf^, w—■H csrhr, fltfrapi i 

- am«i afc ’tts# 5TC«g ®t*t3 fa c*m*s«i «rtc5 ®fa:f* «rrc»rr^Tt 
^#sn c*rfaf5 ’rtkan fas **1 *rto i 

(■*?) ^rir^; i «prr?f e int»r®i ct Wk® ^ ^=n 


*fk®r vp\ sn j TO* «rf=rr<sr^Ft^r «rry>TfsrF «rtrt?r ^l 

- J . 1 -^ 

^S1 *fc*. ^ ^7 ^1 «fft%C*TQ : ^t9% 

Wti-«wt^t -4® *ft»u or, "snsr^ i i 

t 

^Tts^ i *pt*l ^rr?r *r®i* i ^?fhr 

$NN *9*1 ^ CT,^ti ^ersr®^ ®t«mt3n ^c® «*f® «rtr« 






*91 i *fai TTi* 55 c* * 9 #** *cfc ^| ; —^i cw 4*firc* 
—*%••’ *FWit9 *sr*r 59, csaRt «rf% ^bp ^twartr®* isfjr 

c*T*i *95te9 9cfc 5i i f** 9ts^ 9^:5 wh^c^ >q *rfast»rc5re * 5*1 
5 rt a rfa, qfafto ’Tf^tc^r wsrfan f%«fg *fr* 

's «rgfa<n 59 i 

(tr) ^ i ^tw? MtE*t ®f®i 9 mt 9 *f%t*r fon ^5 's ^»r® 

*9 9Cfe, fo* «?C*r9 9^?1 *T9t5 5C5, C959J C*9®T 8 ° *•" 

re ^5t9 9I95T9 sfare *itnr i 4 *t*r arci * *if9®f*itsre 

^FH'St'Q *f9> T ®Rl I 

( ?t) c*ftfire ^?ri I *iw* alt* efceBf * 35 % C*9*f ^51 *C*tWl- 

^ ft* *mron *i*fre 9j9*t?r ^ i * 

( ^ ) *Tfn*T I *itronr *r*mt5 *fo 8jpre fafV® ^tb *ttt* 
arc? j*rj9t=TTOi *it?r ww**!^ 3 !, *re •rfrot^RF w-«e° k^s 
-\- ©to*’ *tfre ^ 5tr® *itra i 

( $ ) *rft*r *ft^ i ■H «tV»t 'Q trrflto* *£t- 

5t*T ^ fare i qf^twri >w«rnt9 - i , ft«r 4*? *f% f*w 

*twan *tfre 9T*5t9 *?n ®c«r i ^9ctc*r?r ®>t*t-*ifirst*r*®i *fa* fare 
afaT?*i , ft 3 F®l I 

CW\*{ 55 c«t& I *15*1 crfarsfa ct vs ^ifa^tra fWc* 5fc 
fafar® *1*191^ caf& ; 49? «i®re fas «t*t9tan *i<fre 9T99t* 

seel i fare 4^*i®t® «tsj c*t=re 13*1 99 ? 9fal ^refa^fa *fcs .1 

4 

c>mv 999 *^®re arcstara farei ^155 91 ref® fa* ^fWarhr 

9T95t* *fac® 59 , Ts*m% ^Wcto < 2 rc?rfBR vri.,- 

®rr^ f=rf%® ®H9F cafk^i-i $$tvs 

^ratfn^ nf^rfci 1 ^ ^rfwT 3 ! w 

95 f^fV® ®tstc® *tf^rt*i ^r?ri ^m. 1 

9519-04.’ 9f^C5 * + «e«° ^*ICT ^RTI 5CT *n, W 4 ^591 

... ;*j 

^r- ¥f%9r9« ^nt9 ^safccn v.*t 9t9% ^t*nt^ 9T9cf9 
59 I f ^5 3?}9t9 5C9J *ItW 5ttft*lC9tfr ^ C^WfW 

’Tf^m wmt*^ ^f«r5 i 

nt^rnr^t-^t^sitCT^ ft , *rt c t- , 2Wt^t» . **& 

5* fe f9fH^ 5C59 ^TPS ^ftrs «tw 5*lft9l W ( bulb ) 



frTO I 


( to. 


Wr 


TOc® m i to to *i?*t*TO W 5 * ^*1 tow? i . ton 

*m ^ttoi toe® toe? sic?*- fc®* .tot? nto tos? ?*ttoi ftoi toe? 
5rwnr ??? >nrtoi ton cTOc® ?s i TO ??? ??cto <$ to? 
>prf«r TO • TO?t* ?c* ®c* strife, ?ttoiirotft TO«i to ?ftoi toe? 
toe? i *jp?c*i to ?c?* to* ^ttc^ i$?f5 ^ ?tc&* ?c?? i tunnel ) ? 
^tol toe® ** i TOT? to ??. ? ??fto ^ft^nr tol *£f ?f*c® i 
f?? ?C?C? TO? ?ff?cto to ?£?* f®®* ^TC?* 

?f*c? ?tc? -531 1 ?tn 53c®nr to *t* ?? ct TO? 

«fc?cto >r?3f ?c? f%®c*? to TO? tom toe® 

TO* *3l I <?W? *ttoc$ «4?fl> Vtff? ( Ktiiiicl ) 

toto ? ?TOc® ajc«n src«rr ?s to toto ?f*c® 
m i to TOTO? ?c?* TOTOtf*® ?? w cto 
to® to)S ^TO* TOc?* toi tol TO** 
torn TO i 4TO Hifirfc «nt*^ *?tom toc*r 
tort TO 25 TO ^®*t ?? ^*? *t#fc 9 W TO 
TO?t? to, ??to toe® ntw ?t%i to 
«rtofe TO TO?T? ?c* i ^32 Tt?» to?n ?fijt®r 

apw ?? ?,■ ?C*r* uq^r to- TOC? <£f tom TO i 

®t?t* to ?TOc® to TO? to tffcroi ?fae® 
to i TOt? l TO TOC?* ?TO® to « ?*i? 

?ft® totf 3 ? tom TO i ?c???«i to to to? toe® to?, uw 
to* toe® tot* TOT *fto® toe® To 5 ? i f®®c*g *T 3 r? to?? tom fam 
*to tort to*rn nhnr tow TO 5 ? cto w* w^rfS ®tfam cTOrm 
TO ^cmc? 53c»rir *r*rtoi ^ ^&c^5 «i ^ ^ oq«r^ 

TOw * ^tTO ^rri^t *Jfi^ 5rt3n f to i ^t.^tir *rs sr^rfSc 5 ? ^<n 
ilttol to® ^5T I tol ^5 ^®®T ^tV# 5 ! ^®®^ ^f’TC® TO 5 ? I 

wr<(TO« ■ to «tw f^53 TOrai ®r»r i 0TO2J to '®t 9 Rt s 3 tohTOi 

^1 ^r®tto TO TOtoi cm i *rnr «iww3 f^®to (gm.iu- 
ati°^1 ^tC¥ I 

mme ct w»r w«f TO? TO^fcvsr eti &uaji «w «ii?f5 f*tf?fc to- 

il^yiTO? ?ft«1 TO? i tfl?*? ’TO? TO TOBt’t ?fiic? to c?TO- 
:j|^r aw to tor *?to ’fto aw TOto *pre TO ^ntwiRr TO 






u* 

( .itinoppWic pronouns ) AtC® ®CA <?& ®fAAtaT t C®^ 

si aIca * i c*r$*r*t ^frai aaa ca ^faftc®^ fw ^®t*f «*rtAtA ®ft *n 
c®a aia% A®*r w? aata Atf®t«T *®$ faffel ®t*wfaiti *5*1 
AHtf® «wa 4®# ftf<& ®mtaitA %*l *ftAi nre® Aft«t® nu’«A* 
®TA-AT^tC® «rt»nr ’^Tt® ( Boiling point ) >8 WW 

ftAt® (Freezing point ) H*\] Aft®, 4A? ®t*fAtCAA ftftfVC® AW|« 

aIai Ate® i 

4®CA ®tA»lteA ^ *AC®A ffA ftt^A ®f*<® A&A I «f*f|A ffcw 
wcaa Atc-A aw# AtfACA acaa AAiff® %a ^coja «(Ta®a ?f® Atfl ®®a* 
*|A<® A'fceA uQA? ^Ate® AAl®A f®®A Atfjte®rl A1 *ttAA Afft® A^tl ®® 

srtfswl AftCA ®t$1 % ®fAt® A#CA I 
®Wtc s ? «fcaa fnrtcwA ft 5 ? fte^A^ <*wct 
®ftc® nr i A ftf*® ®tA*r ai ®Aa c^tsr« 
ftAfaftft Afar AAt®A ^<rtA *if ®ftu ®f*tA 
ft^sA ®tAATA ® <4 a to 1 ! c^ttfA® ®faAi 
AtfAC® AA I AA® AftlAl A AtCST Af®® AA 
•aa* acwa *itnr fc*t®7 AttAttA Afft® a$ai 
fAAAfft A^t® Aft® I CAAttA AftH AtACAA 
®CAtAf® fftf® AA CAAtCA_®teSA #*1* *4®# 

ft* ®f%c® nr i ®caa fnrf® ft* i 

liTtAfir ®t*tAtC*T SfCAA ^fcAteWA ft 5 ? ftt^A ®fac® Ale A ' ®t*TA 

<sr«it^ ^nrfa® aa*t i ® ftf®® ai®f5 

At^AA AfCar Aftap® ( Distilled ) ®A 
A'ftfAi ^®A ®Al AA I ®A Aft?tf ® 

A^Al A <JQA f®®A f?Al ^ft® AA «4A? 

^AfA AeAT*r*Aft ®t*tAR ® A^t® 

AtC® • At*A ®fa fat^ftt® ftt® AttAl 

a acta ®f ai Atfnr a^ai *rc ^$1 ®*ta 

ftt® ^A1 ® ft%® AtCTtPrfeCA'A (Mnno- 

meter ) f®®A JEfCAA ®ftft W .. 

* ^trr stcAA Af?^»r ^Pr»r arttit*. Tpjt*w ir®? f^A ftA 1 4Wi 

A^Atl fw ®tAt Ad ®lOTtf!T5 **CA ,—*mi In Atftn 91«91 *|fc? I 







wt wnfto vtfkv 5tc*fa fo&i 4*w* 

®tc*N *n nfr crfrc* j» itfac® wfirt ®t*i wfcn w*r ftf** 

w itfam ^ i wctw*i 4 ! i**t tott« arf<&i atwm'ffa 

nfofrr* fcwm c-rt ^ cn^^rtc^ wore w^cwa f*w wfe® ** i 
4^rc*t faM ®rwtarr* wm twc^-t wfinn a’t ^ «kws 
I t"! 4W «Wf ^*11^ « ft** -*ft *prft *rot=* wt ftsw 5 

wfror* ®mfc*re fasfo wai i 4t**f arftl ar^Tcra *$fs 
«tlwr, fow «r«rtw®* f®=* «wcs* ft®- 
*ftw i <31*1 anrfr® *fc*r t— 

C»|*$TO^ ( Celsius ) TOfw® 

( Centigrade ) C*C* * f*Rt¥ W 

wJNtcwawTO^ *»rcw 4®«r® wwt* 

®tcwft*vwsi w*i 4*t ^wwcw 
•° w **»° *»r! w* i forte** ftnr 
trot* ffcfo® »rc*n ->, -v» 

tow® w* «w wjfatew* ^*t* >•*, i*fcr 
^®jtfa *mn ** i 

Wt*fftcfa ( Fahrenheit) CTO ^ WVffc *W «tW faW W*1 **, 

erefartwc** wjtatwc*n*i w* i **w's>rr^ft^*t w*i ‘fotfoii 

C* fo< ( Freezing mixture ) «tW* *1, TOI* ®t*f*tarfCW$ wKftfc 

•• rt**Tfrow, to* ®*tfhR tortft^fTO* *t«ri 4 s * «mr«n ft®r a, 
* \4fa* Wan, ^ct* wftw fctu TO *^c® *ttw 5*11 

WTO* ( Reaniniir ) CTO «RW • <f*1 *ck fo* 

4 L 

l%* l* c * 4W TO* wftTO *• «f*ii *towI «rto *• tow ftw **i 
wITOwi , , 

fcTOft* WTO C**W TO^W antfi* I wtffafc* TOTO 

's wTO'< to* cro« wtcWj tow® wfcn tfcw i wort 

-as V 

4¥ «w® firttHE I 


wnrftatr 




4* 

-k>w - .. 

< 


fr" " * ■ 

“V J 

M K* • . 

S. li 


C 


IT 


n fww aforo f%®fv C^tcw f%4ft ( Decree ) 5^1 

|(jwwrcvi CTWf CWt=iCTOI? ®t^t4t ®t^1 ^ft^35 fotfto ffecw^r 
^7°) *15 cjftcwwff Wtw wtrwc*! wi, ^n ♦^’ws, «•»* 

^itfiri 



«ni 




ffo! fealto \g*Ri ortj tM c* :— 

VUa *»® **■ .o 


>° -r: 
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| >° V - *- 
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v* * 

*• ■& 

II 

*1^0 
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TO 
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W«WTS<8* CWC*!? smalt* *tfw 

*far® m i Htsfa* *%& **tc* *1 **r* *fcs "ftsfat* nfais *n 
fast* *te*. *t«i \ *T*1 «*l *f«*r* ^91 fai *Hfattai cf* ^tfat«! *» 
^ *rte** i *fafte «ra faufafas *af*f»r «te* *for, ow$ 
®ffa*t orfa^t ^f*cs *rt*i *ftc* :— 

* Hs + ®* = *: . . ... ( > ) 


[(* :-«<)= ’ts . .. <*) 

- *J + «* = TO ... ( « ) 

g 

8 (TO - ®*) = TO ... ... ( 8 ) 

3 b 

forte**! i >8 ’to *man ’tfsfa* <gppr ws faafa 5 T J ffa stel 

*3[ (*} Wfal I -* ( >0-0*) = -* x - >lr=->o° *ri I 


(WU) 

*towh c*w, fa, * i 


fa*-fa*t.i 

wfaiforest **tte «v ^ fa* *fatfc*i *s*wj »*,••• 

mt* rw tfttete* faroterc* N*i nrun i *w* 

fas* *wte* *ft*n mn crib sfaese^ i ■wjffNfi «rt 

*IW PfSSvif fteT? W* *i*TO *5 *te w TOf1 «|5S. SftWI •ICH* 

*fa* m *tc**n crorai c* wi *tMfStfaV 
^!*l ate £fa* <*, stetcror am farofa fa^fate **« *rwti, stetcror 



ftg gr taf | ( ^ a*, f 

fwf* an afaai aai wet* ne<a naaraata i ^t^lm f-wta 
'®T*tfaaca a*WJ ft« aa$ a^F5 K<*+ ^fwl ^efatcaa f*Wl 

t> 

a**tf WntW am ^foe I “fas awt* nfe«T5T WC*a ca afafe 
afcatta, 'efata a^anaa faa ntaateta ca, nesaa aa<2i fwa ^ 'eica 
fa«v ^pIwi, ca*aa arn fanta ^acatat f*®ac«k^ atftfan at*j na?a 
atfaai, fawca fafns nfaai $acaa i $t*tai H« w* ntas «*afa 
w ntfaara nfaara cefri ^rsciH i $r*tai ftnta ^acar^t fa® 
af* a*C5 atfaaWcn <3«m nfaal ^tatC*a fW a®11 nta^a 
ataft fafea nfacetta I atfapFtacaa fwi wi ^caRR ’TTOTB 
<sfaajc« 'etatcaa sjRf’pp 'satatfaa* ^®r®i ^ area i aw'« 
atfaaaa faan ^anR a'sai aca i ^ecaa atftfan ^atattaa acafe 
fafwsi afaatcs i carfare ^*aia a«n afastcs—cae * C5itfa<® i 

T^PC^«ll^ af*C3Ftfafafafeta mic-r.»inilliinulre (^hF 75T5J TOWf*'¥***> 

afaata carfare «•,••,••• < j^pwi ifta nirea-arep ge,••,••• catfre 

av nfam afa*t«ns i aacaa ’wtaw nsprrca oft afaaia ^trear afcn 

atC* I aSCTO C* *wt* atfaatacaa afftfW 'Q aRfW 3fa * ^51 nfaare 

caca a^ai arre, ca^ aaca atatfan * atafw aRtfaaca atataa afaa^a 
a^re aft* I PW8 <A% *W3 afaatfwa ^acatft a«al a^rel- 

<Btre fataa i aataa cnta aaca atfwacaa ■rJtar natfaa* an*CWfa 
W at* I <?& aaC* 'Btatai <*tt*^ WtTO-WW 'S ’WttfT ffa- 
ata atat feci i «avi ’Fttn ^®t a 5tf»ir , fc*F Tr*rc^ m Htftf^^F arrPitar 
fro farcers ■liferj c s Ft s ? fcifa <rrc5 i w®8 's 

■itStfir , F ow arf^’F f*wc^ ^c«ri *fT«ftrr« 

OPR «TCTTf«F% I 

• «tvt^ C*, aFt^S, CT W fiWI'Rr KpTC^fWS ^»T ^ t C T t^ fW 
ftnrr wn ^f^s, wm *2Pnf .*ft^ ^fc^r i ^t^r >rtvrt 
tifost t—^f5 ^tart f 5 *^ 1 *ia> wr «(f^s a^ri «ttc^F,—a*f« i 
*Fttw| ^ ’Iftftaa atatw *w* nrw ^r, ^faaca N^F’Kia 
sfcantfi^ wi %!^b i »nK ^ ^mf?f¥ afaa^a ^aw^ ** 
00m f^*T5i i ^RtaR *rf|*i Tfai <«mtf*t^ *m*rf w 

pjfos am^a af%w £ aaro atupfif af%a new «rti m 

^PF ipj^a i afanra fawfv nafaeaa f^mfv new i 








tore? mwftsp«fwR,m<S*Hj*TOtirCT *w, 
c*rft, ®* o\% 5 ® <?rt <?r$ ®t6*i ^f«r? « *ref«ra 

■fcewft wt* < •« mi® ft® ?fq? twi Mt? mmn ®tm- 

onr *tort ?«3R ®tm wn -w^ ®t*t?i ?fa? *%**{ jjfc&nm 
•®rtCT, TO '^e?i ^fc® t -Mtt® ?fmc« ®m ftwi-Mt? 

■ftwjflronr «rst? m$ i wcx <*®f8ftintmi 

stft® i ®w ft*t? ®* «rrwi{f '** to? w *i*j® 

fWlTO 3t<M ^1 ?m?l ?W« Tl vwff’tw : ?ft? 

■ncn? ’rft® mfrfTO ®f?t® c^fNQ^i ^i&® *«, ®tmc® TOfe-®ft 

rtn «crt® i ^ *rm*? mtcmsm ®tt»t *tf , e® wr 
?% fw ft*ft®m« ?f«, ^t?tw? nRfarofo ® sft-fr® 4 ® 

?fa? ft® ®W®1 €ft®? I %% «ft®Ys r»f<SC^PNS 

^fl?® ? ■.■■*■ 

® TOf«rft-aj® ft®w? h®t**®w toth® ?®?i £fa® i ^r- 
mtc® csrtft® f*r*n cfrs*T$ i wrm awt*® ftvc®? m-nft mfa?i 
rnfarntfr sj* ft®i *f?CT i c&fci ®fro ww ^vrfcar® 
ftfa® ®ai man wtcm^at® ftaw? fa*i ■ »rtff *jp mi?® 
wr ferrai ®tmfw® c®VRc®t ^ ft®’ tm* *ift® faftc® cwwn 
Ms® ®ts i ■ • • ■ 

TOft® TTCITUft® mfltfl® «r®JW« ftftfc 

»n* iftmc* r -rtstM *mct 'Srrtj *ii i$c*r, ftajm^frorPa* 
«rrcVi ft*ft® *w m i ®Tmwr w*r ®cm®t m«iTO sui-tow mrtap*r 
Ptwt ft*TC«f tt? WfC*T TOl C^^IMtitlW^ltPI 
mftm ori %w *?*r mm®s ?!? sterna m?«ttc? f*w*?« i f'W? ^- 
*ic?r*P* fwra fpfw* w nr« «ni : to 

ofC"t «> ?^>r{:?? H«w «(tc^ vcpf 'Bftf’r:® 'c»re?i ^ m i 

Brmr^ orcn f-rfvc®? *h^di *ft %&ol i n'w**art ^«f®, 

tot' s to.? Mc®^« «ac^ f^c«tf«r» > '*ti 

%fp® TOi ?tro? TO TO ®t^nr Pwtf, m-cTOr 

' ^iJTtfa ^1^ w tw ^f>«'i TOP ( *tMtnt5 ifccmw*- Wt\ *tm Wll 
3W t c rf*f Mtw- Hw W, ®i^l“ *tc»r 

®f^rc® ?t»rc®? «?i^st ^wr'tftc® ntnr m i (mrorcmr^TO 



ftwlH I 






$’*1 ttK i TOtc*nr r 

3R*f!^ *fftC5C5- >!*&«« TOTO *fl 3tC*r S$PP^ST8 Wt? 

<?J faTO f^ltas TOF?*TOi TOtTO *#TO CWI 

"fctf **rfas ^ TOrecs, *r?tc« *rfere<i faW qw* ^«n 

c**R frsn faros *\k' >\p ^5?i i cw cTO *rfea 
fa^i? wi to c*, fwic«rci *%\y ^ifas ^fa«t ntrisw wro to, *rsw, fafal 
*ito fafcfc faros faw *itow ^st 3 fam^s TKjr £faTO*<wtaf TO«i i 
$tetc*fs to toi^to TO *t**w fro sn **, ^t*i farvi ^?f 
tos, ^ ^T?ja «f*r TOs*, csrjti 4¥ ^s*f5 *t<ffaro ^f%res ^*ts 
c^njr'i Ft*t to, TO*!* st3®i ^*w «jcTO '^TO *tftai ^rtfron 
fc*rfap® ^ 1 sro^ TOssfs 3 * 1*1 ^to tos* i W 2 J^ TOtcra cro 
*ffaS*M fa vij, <£W ^fffaqtst I5^‘5f e l -mftfePP 'Q TOfa 5 ? ^3$fa«f 
nfer®^ €fa i tototo fasitros 'sifaTOTOfai w**, ^ttoi 
to to to s cTOTO TOffas 3f*tfa® *&ii *Pfa5T TOsl 
c*Ffro TOs i fa*^ *itoto facTOM tow^to fat'TO* sfii ^ sfasi 
ftTO ^ to ^ I 

TOFF^itfasrfaTO ^farfl-TOsr-faw cto ®?tos ^aitR c*rssi w 
5fl | uh? s^TO ^»S ^FtC®!^ «R^®R^ C*St ^ frocsi 

fW frotsr cs&i TO i TO=r-faTO TOt^r fa? rTOw 

fa TOc^t *w»r *iro3 rto« ft^ 3^11 *ffa 1 fa^TOs ^s 
1 TOc^?r ^f%3i fwwi ^fl ’fft® ^ 1 ^f*bW3 f?F^t 
^fnf^R* ^C^S nrc^ =H I C^KCff PhFl ‘STfrtC^^ to^i «R^- 

•R^ ^5TO«(tC5T ^1 ^rtf^FCn ftTOTO flR«l ^51 I ft>VTO«l >pw 'S 
^qt«n ^rc ’Ttf^i’TWw ^TO?ii t%c« *rrnR 1 

C*R «r5(^5^ W* fH'SFt^ TO-3R[1 I 

<* cw ftfv® ^iwtc^r *r'*rri c>i c^c*r w ^ ^ 

TOtcw^ c^*r i c^^i ^Rtc^iT cwcn *r« wi >j» br %to ^fera- 
»JTO ^ TOU ^CTi Wf3 I 


^c? TO i 



fit**, 

vf,* cTO-*ttf% <—sr*tc? TO*&fc.®Tpr TO^tofto 
^»ito tots csfci TOc®^ i TOtors s^js ®tots ** TO to 
TOs^TO »t* tos*i toasts to s^toi i *fTOto *m <iw^»im 
s^c® to §><t ®rfto TOTO ^fto <4®TO cTOl sto toto, .< 4 ** 
TOres'G tfMto ^sfcs c^tfn ^?n to to i ^to sTOto *toW 
TO*ts l ^ to TOto TO «ra «rwt^r to to <??f*rc*R. 

4S? CStott 5 * ®[* >4*pf5 TO[C43 S^tot* i4® TO to «4®TO qg? JitJffifS 
TOfts TOcto **to ^w TO® «m TOto cw^i «4^ 

q®S( f®fa hr f*R *(pft «m TO* 15^ ^c® >!?<5I^ TOn stto- 

tora i «stt* TOfTOs *c«rr5 ^ to s^to ^TOcs *tty& sto to 
TOiws $§-TO* fato ^toto i 

TO®fa TOTOTO TOPIS TOl tosft 2--*»>• TOS ^ TOl 
tosftc® ^ TO** c*fc*r?r TOTOsi wt* TOtto tot *tfj<TO® i 
facTOS CTOttottTO ?$C® CTOfe TO TOTOwsft tofo *ttr 
torft to® tostc^ i TOtorcw TO toft *\tti 

\fitc<$ TO1TO C4, «lfCTOJ TO >>>• TO 5 ! TO S^P-f^TO ( solar 

spots) toji *p& to?t ®ra®a to ; to*t *r* *!^®i tfpsrs* 
to *>«;& to ^ to«t ^°br to c?*ti toto l ?ft ^rfc*it®T TO 
««> ffR »T-Tff to TO® to | ^ toftt® TOSPP a ®tC*f, to 
**1 ^fltC*,—TO TO 'Q “4*ITO* ’ TO 5 !*! 4S? ^®Tt^ TO • 

cTOfcs ^*fs >»>• to ^b's.s to*ts *tra ft®*!®*! sw i csf^sfft «w <?r 
4tPi TOfto tow totcns «rtoi to ^ to to i ^icto, to** 

few sitrn? to»it ’srf^ 5 ? to i >«r>s 5^2 ’sf? ^ <4^ 
tort^ ^r*f^ ^®*ft® tostto i to ^ tost *4^ ft^iTO 

^wro® to®*ii- , 197 to i 

«miT9 f^rfl i—srafcts TOt? c^r, tow ^rsftc^ 
to ^ptf v4^f5 t 0rfTO Wto ^ 1 && *ftTO ^rttoton 

TOv TO «rtc^ Prfir ito-iti ^ ^ tot to i «f!TOnr ’ 
TOti TOc®^ ct, 'srTO fftoii '3 TOctm ^fw® to* 



*>©$> twfa » ( 

*nrN cBftc53 c^t Fffafifa *fan c*fa*; *iw *t*a 

*tttf foi **w* *& ^3 ***» sfrot* **m*fa uwrctw 

Mtfa^ Tfcltfa* I *fa «fa^ «rfcfa <2fRl 1* *fa* WC* fa*, <®** CW 

e nfifaC fa* c*l wait ** 'Q sfa*«ti *tsft«ra 

esc** 0** fft <?fs *rf%® *tc® ^tfa* i tftetora ** '»tc’fj 'tff* 

*$c* ©<• *fa* *f%firu Tit** ec* jp*j«f *^»1 fairs* I 

wrufaTO fafc^srfa* *t* *^c* *tc? ^Tt^r ^rffaitc* ct, ^rctra fafa* 

^*tt*a «ra> ^tfaatca, 8»i*t „cafa, «ifa*5fa *m ^rt«n^ft?r fasrfS stfa* 

fit* *ta faffa *favafal cm*\ *afa to *a *fa i 

«ifatatt?i* — *® ^tfat* *®* **ca cartsutt^a c*\*afat *^*t- 

« 

faltt* V *fa ^falt* <5t*fa ( Aeriiil Derl.y ) I ^Tl <2tfatatfa*t* 

Wfa *r«rsr **bt ^a*f *t* N . w fafta, ^<®H &$*f to *a*t* *«-, >•• 

aw *. nfa* < * *t^®— >«, ) i ^ *t*ra ^ *> *fa»i i 

<afatatfa®ta ‘.*f5 caTOt* fe*tfa*-*fctfa* i <7Fa* if® ^*§ta- 
*f* aSiTfa*» $*u wt cVfaatft **# afes *tfa«tfa*i 

s 

»*r<r* '■a^MFras— fa, *tw*, *i**tat %r®t c^fa^. to— ®*fas 8*c* i 
fafti 3 ? $t^*, to— *01 cro*® i <^5> *a*tff— 

c* *jTc*0fa*, to— 5. *0i **fts «®<7i; i ®*«f *fa*hr 

^*njy ** *fa i *r®* toi* a*TO? c*fa cVMtfl CTt*Wt* 

*f«7ltfa* I ' v£ffat*rfw *5t* *wNPl fro«Fl «i*tfa® 

*$itc*:— «m ! «rfaF fafafe wfc?R ’vifirsi 4^**^ i *8i*? 

fa^i ^ <sffac*tfa^i c*Fcar *fl*0' ^iffa siwtcfl* tf 8 * ’rfajis i *fa-' 
5t***«i *i^fatT-^«f *d? fav»t^ti^nr *t*t vplsn c*n^ 

*» s*tt> c* 5 ^ ^t^tm -*rw7i fare «itoj c*fa** vfatwt* 
*fat« TO^hm* fafa® ^1 ^fartfa* i sststsr ^5t*ffac** 
fiwfa *m «w ** fa^r 

®r*«l- to *«i v^fa® fa*, <®t*i ^•Kt ir*®i c*tTTO *^s i . 

n*sfa anatw* **f«it« ^srrstc* *ff* «wf* 

« «c*TOtc^? *f® T[facw *u?r, ‘ipi’t *«ff«r %^® ^ fafa® . 

t ■ '-. jrt - 

k\^— ^>*4 *tc* w «ffa3 w* «ltai c»n^a 

*fa*r ?fa *t^5tfa* i fa* <21* *ijjteMt*i 




Sv <tr* »n ortfcwt* vtfam*i *frn « 3 ftP»Kw nfirrc* 

»it^<n ’it 1 ® ®f9!®‘ ®ts® ®!93 i 

ffac® ’itf9!33 <*, aft *it® cwf j? <7ft*n j? 3j,3*t9 

®fat® Tint alfalfa c*rl3 ^Wfl ®f9®®9 ®tfir 3^9t 3!¥ i >»•« 

>, t®l 3 ! t;C® V»>« 9t!«|3 3!9T *99(f9f39t3 *,••• ^3 ift!® *%••• ^| 

*rft9tf33 43 * ^rre ®33: im nft9i »•» 9t!3 «*n f®3, >»• 

mc»i ®t*t* ®rt® 3tsi f^tf^r, wf® ^-nt® 3T9®® 3 2 $c®i3 3 I 391 ortfe* 

®T!9 ®t9 «*3f3f393 <2f!9t*3 39 31, ®l!9ft aft 91$ 433 £®«f9tf9 ® 9l|f 

srcj sm® 4® 43tf9f99!39 3t®’im* 9 * 35 * 

®f93t9 ®® *?9® "9W ( colder ) 3T33t9 # 31 ®f991, iftffr ’It®!® 331*9} 
4®31!9 4®ft ’ill®3 319 ®9-1 3*!®CI I 4* 99® ’ll® 3*!® 9l9Tf99 
91919f3® fc®99 f9f9f®® 3*!®!3 I f3!99®l *33-fcW!99 3® 9*9T3- 
®t!9 49f9f999 4®ft <S99t3 91* 3*91 9 lf^9t!3 I *31 ^f®>99 9* I *91 
®t3tf99 ®t9 «rfc3) f39t®* 313 I *3t!® ®t®tf33 »t9 *®9® 1 9!® 31 I 33®: 
319191 ®®t® 9t* *91 ®f® 931® *®f«l" 9t9 31 I ®f3®l ®®t» 

9T®3 ’ItPS 3t®Tf® 9ff3!9 9t!®3 3«f C33’f 9f93f®® 3*91 C9* 9l*9 Tt®tf9® 
4®*1 3!«f ’If9l® 39, 4*lf9f99!9 39 31 I 331 C&t91*49 ®T93t3t9, 

33t< “3 tWftir C®f®9t3 ®t99t3t9 ® ®®1® ®!3® ®T93l3t9 ®T®®t9 
49f9f39!99 *1599 $i® 91*91!® I 4®faf999 9t®39t9 ®t!3^ ^9®T^ 9!3 I 
3t3 l—*C99 (93139119199 ®®4® C9l®«S ft*li3® i3®1®!9 13®*V* 
t33t^ ®t!9 ®!39f39 *19 %•,«•• *1®1 3t3 ®f99l!®3 I 4* *j®tt ®t9 
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fTO* j 


'tc** cw*i §TO i- TOitTOlw*fr to fro *. to 

flfotfiri ** *TO, cTOrt*i TO ** fMr.'Hftt * TO fafTO ^toto 
*rs i TO 3qqf5 <*ttc®, toto to * *^ro *ji& 31 * *fNt$i*r 
V** C5CTO ^r» 5$ i 

v* *1%® ^faTO *rctfK*i^TO '—faTOif*® $*q# TO cTO TO 5 * 
TOtfa »itc*t qi to to**, cq TO 5 * *itTO toto* 5 * ^fa® to i 

*UtfilC»nr TOtt* "Lint nut iplu'iiqm.” ijftq *TO ^ ^*IT fafiTO 5^*1 TO*» I 

TOH TONI'S TO*c® TO* I ^ c®h *»ratfa® TOsrt 5 ^ to* 

TOeTO 'eTOtt* TO'fofl TO, TO fWR aifro fo* tsJv iTOrai 

TO \ &ro*:«i **lfac® TO i ini&Q 4* TOf *tf**l TO i *tro (fw) 
cq'c®i TOti to ffforo TO^gt® TO ®tTO® > ^t^** fffTO* 5 * 

TO*rai ntf^® ^tt^, *r£tc** *iw *ffv f??i toi toto i **=* 

C*1 «tf*TO fa® v» TOTS *it* 5^*3 *fo*, ®tTO® > TO* 

TOTO 'eTOt* ®tfa*i TO i ws ®w* <?TO* <**? *tf%r^i TOi 

*it*w; *rfa*t* *w* c* tt*i c*nfci *f*«i ^ c*TOh f&*t* 

UT^TO TO I TOl *^*l CTO ®WC® TOtfiFS TOrofe 

^cyffir* »|fa^*rc Fffasl TO i TO ffc< C*ITO f*r«1*tfa»H TO i 

<efTO^ '*rlTO *»rc** TOM* ®Mfci* utfaM ** «ftTO ** i 
«■ 

$TO* TO **< TO*S *»t*fal® 5$C* I TO*^ «* C*l* «ft*« 


*1 TO* l 

j* ItflTO ^TO i—*ro* *W* |*l ^ TO 55 sq, w ^tcsr f*i ^TO 
*|TO TO*, f** TOfw ^ 5*1^ *1, *tt* ^51 *llTOt»i J*f *tf5* 

5%I1 TOF I .TOffc* iS5j*, *z*\p[ ve0t* ^ W*T 

***itfc*n f*fTO^fl*r«*TO^^tf5* ifro 5t«, 

jjlMv* *tt|* >s ** vm TOrt* ^*8* i—■*ni* ifTO 

j£m to ^PK 5^*1 TO * fatfro ^ ^«R»Rr n‘f5 
M TOH tff**iw TO TlfBSMTO ^ I ^TO» <fe tlf* *^TOTO 
BK i* i c*\% to 5^ce TO TOP** *rw *t5lcs c*f t®i 



>if*r * i a *tn*roilfv‘ w *t«t 

i «i« «rfCT *tfrs**r wfattt »m-*c*ra 

-ra^rt *»• «w *^ca v* *rfn <?tT#!Vfinfrcw \ 

8 

■*<, c*t*tj ^ftPr <n^ca *fsrefi %*rtf •— 
fff% 1 faw CTtirw i . <rfa*r 


<®pt 

to c*iffea **rfc*rn ... «• ... 

<®t*T 

... s ... .c^ *tMn •*** a&t*r 

TO =ft®r 

„ ** •■• 

... * ... c*v*tf&¥ <» 4trm 

“me 

„ ... o. 

... 8 4frfc. 

i 

n ■ • * • • • 

wit 8 <*rfa < to- 

• 

C*lfTO tflf^FS 8 <SfJpl 1 

8 ... CTOtf^* •*>* 

■86? 

» 

• 

„ ... o. ... 

• 

4CTr i aiXfwTO TOTO' 
*tifcs 8 «pn . , . 

... % ... fofctfsr* 8 afrft i 

’ft? ^l«r 

Oo 

ft ••• v ••* 

... \f ... fafefar* ^pprte 


,, •*• 0 * 

<TOf^8 fiJFft, TOVlfTO 
'HfSrs *. bSTt^r i' »' 

* , * i 

... b- ... m’t'iftv t a&t*i. 


«• • 

c^pf wptifcs * a&n> 
c^trfr to 8|^to • *W*, 
>rct*tf=rv j 

* ... ffa•% m*> TO- 

CWt 

c*rfro 5 * jrjfH s (jfe 
*iwrf *fn ct c*t* ¥t>n- 
«faraf *j bmm 

. cwww *rtvm«Fwi 

45rtCT«T *ftrca atst* *frc< f*tf«ra n*K tj^F ^afW 

^51 Itfaro £< *f*5i cvfws i *f»r ’■rcTOI TO : ^ wri 


i atst* *ic* fftta *f**l totted c*»r I fcf*f^wp® 
W «rHl i <gff* »tf c*»r i * 

*Q*t«ntcvtttfl fc«£»f «fait, *fc* c*pfa -*xto *fai mKc»>irf 



( *>ft >|WJt I 


at <iam scare'a% *wt* teatata i— *t9a aTat ftfore 
*aflint aiu aarft'e’l area ca^fain it*i are i wsi+ti 
afaai Vifaai fafa ai catii slat ifawa fa atfaa 9f?ai a* i *% at^a 

l 

»•• «ttsa sfa^ i «ta fast v wfw atfta 4at* fa^at • ata^'efaa 
’‘aat^ai st%* 4* s*ii ai s^a^ta atata at^r® ntta, ^s^cas 

*a fsafon aetata as aa i ata atatre asta stats atta, states 
ataftai sta 4 ' ajaretta atas afasta sea atai ^fts at*, csaai ^5 
a^i ata sa fsfats ^ asK 4s y> 'q sffca a^ai ata ca, stai ata * 
arasttaa ^ area ai i 
• ststfas at*f aa^ tsitfr sfaata ^at* i— 

sfcfsftr (ATmn. ) ... ... >•• suts i 

’ catiffSKta ataataK (Potiienium Carbonate) ... &• ,, 

C*&f!a«l* artd*^. (Potnesitm* Nitrate) >*. „ 

CatfeatS OFfal^S, (Sodium Chloride) ... *4 „ 

atatafaaf^^f 5 ^,(Arseuiottt acid) ... i® „ 

fcataNF stas# sat *••• c. c. aas sta fafets afaai states «.. 

C. C. Glycerine «sat «•• C. C. Mythel.ited alcohol, fsfstS aRj'St 

aitai *ia i fsfats s*a astetf ca ca a* atai ata, stattsa ststa, 
*< sps* area afars area *at asfsa ata atfaa sfata tis kfcsi afasi 
cataaa i 

s* <afas «hf sfaata ^at* i—s* «cui «ps s4h 4fats ai ai aa, 
4 *a sal seas aaca a«T« sasta aiai ar^, stai sfats s^ta «•• 'eta 

gelatine *8 StS Glyoeiine fsal 8* ffefSlf centigrade a*fjS Sta fS*1 

tfaa are, ««at states a# afa F.stiai ata, fsysa ata stat s^ts a^ 
atfaa afaai fcfcaaia ^tai cafaai a¥ aa i ata v ata j amffin 4 a 
' afee a» W v own rim* firfa(^ apfarari 8* f^fdt cct. ^Btta aaa anr, 4ai 

c 

atattat a»a«fa F^pftat ata fafaa ata ^a^afa atfaa 9faai a* *fata* 
r^atar »*cid f%ai «ikN vs ai atea at 1 


* * 

- ---- — ---' ^y^^ g NA —--—-———- 

^fuetel«> at a’talh^W, atcat w* c^a w» %aalaa aaata mi a awifa^. 
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i 

'srfatcctf cm ^pfr Msre” i T $T^tc.$ <^[9 fa| ^*r?r 

9?C® TO<I t%9l, C<F9 *998 «JfC?) CH] ?FC39 -*T1 i ^C9T TC9 

TO *tfo® ®9tre ^ W9 9^1 *re^ i ?f9¥tc9; 

#99 $f%TO *m9i 99 ff *t9 i 9f%TO «r^i, 

e?t ^9 ^TOt9 't*Tff??T ^ af® r$^u *fc<r, <®tyf?n c?t9 
^tTO *rwtft ski ar=ri #c9fw% i ?ft- 
TO*TO 9tW ®lt« 9tC*T, c*{$ CT 9»T*T ^*to 9tro *TO, 

^t^l atftfl, ^91 9KTO9 9-fTO f<m *itor, ^9*19 gt9T?r 

faarcitfaw ftrf, sstTO #&®iC9?r «ragi tsxffa arr^t® <TOtw% i TO 
.fast 9 ! Ffa vfm, ^fe9>i 999 9*fk*i, w*i ctoto 97TO ^sf^rc«r c^frott 
^f«C?3 ^TOttft 9^C9, ^5t91 ^W I , ,. 

C*t9 u?* ’TOfa^ fltfw ffttf® 9^9, S5t9ft?9 

•rojm fm^ ^ *tT'<faj «?t«i ^hr #arMfa i <?ft <it«foTTOl 
^$t9tC9si C999 s &&,. frfeiJ 99, ^tTO'9 ®t9 9t*1 'BJtW i 

999 «tf991 4$ W f9TO <*#55 9t, "$99 «Jf9*1 4$ 9T>9l- 

9JJC99 9C9T C9 WJ PifatJ* KfaTO. ^ttffaTO. 9^91 4* 

«H?p^t fwfC9 I faMUTOS fat 4% 9fo*$ <2fC9t9T t 

9t9tC® ^{39 99, -®t9t^ I 9TO$ W99 tfTCW, 



(>* « m<tn i 


*8*. i 

% 

TO*, wgify *m*t ^rt to mn irt&t, ^®itf% ^ 
SfTO* wgV i oft ^f%TO TOt* fro* *rf®TO*r® cTO to fcvitfw® 
*^c® *rtnr firci ^faTO wn, c*t* w< TO1 <?ft •*$* 

TOtctf* fTOw *f*sl *t#hFt wi, **®ft to i 

?n oft *t&lc® f® *ftt® *rtra, 

®TTO £fcTOr% i Ifrwt* facsftci fa fa «rN srcTOF^to s— 

*1TOf*i* (oft *tw *rc«n cro, croft? ), 

p «rf$to wctf* TOTO, TO* m<3 «rTO « 9 tfiroK oft 

fcTOtw* to $r*?iwi, TO %tc<6i TOro, *faro TOfa^ ®<f, 
*rtfoj, *<, TO, vttocii fe«t*t, *rfwR t®7ffo TOfta *nrtc«fa 

•5 

>r<tTO, o^ TOfa* cror toto, w*t-to. vs cro* TOTOfl 
fa**f *tfro, ^*rf* W ^*tro-TO fafafttcw «rtfac® to* i 

SfaTO TOTO*1 *i sr^Mta* to*i *fro *$$ fro TOc® *tc* i— 
(» otto *wTO? ^* 31 ; (*) ^faTO toti. TOrfof 5 ^ * 

TOfa* crou^TOEi ^faro «wt rogi *ftTO^ i c^wfs* 

TOc*t CTO* **\ TO m *$c®tq, ^**rtf?® ^fro* fafa* fawi TO- 
»jfa® TOl TO* i mt TO* <2rtf5FC«T'Q TOi w *tf*r* TOTOt* *c«ft 
TO®*i TOrTO® w i *rtc*f*TO f*TO® *TOc* ^ '2f«rw 

^faTO wt TO®c*rr c* *fTO ^fro<rs *c*fc to®*t f*TO to, 
wi *m *c** i 

^fa*i ftfan vsrit^ *w n ft® «rtc^ ^f^t't, 

^ti «rtc^F i ^-^•rrthr <*$ 

*t«rfa s— »m, *finn >stws ^ <ff%r^i 

*wtPr« ^tc^i «r»r-^^r-«r‘n^fr; c?c«r?r 
i jfiPFt* ^-^nwc=nr *rc«fr c^c?t^ 

«rtrtm <am«r i< *t?\ *tw\ ^nrf^r® ^it:^, ^<rai cro m 

W®b v*m ^«6r f»r{af® wfc^, ^®jtf? i 

ofr^r «r»Rt??r cro sfaro ^r *rfo f^f®« 

^ii ntcvi 4^ *rro ri t%f%w cwr <tffror, n^ar 

oiV|’ <Wa $f%* ^^itf^r® ^c® ntc8 m i c<rm ®t"Wan ^f%m 
%4r ®ttr «rfc^ i ^rtwf «r»T"^it?r nf^^rM *^cror *wt«f to ? 
*f#TO HtTOf 5 ^ *lfWw 0»^ wn-^TO *fSWW ftw ^ftj¥5 i or 



I ^8* 

m cm* *Tirwr wn-f*t If, cO m offrf* m*-**!* wftf wfa* 
0*1 *ttf i ftcO wf*f ff* wtcw i faw ^*t* f*r*fta w**i»w 
cm ^foft* *t*t*ftf fc*rt*rtOT* wtfafj.** i ww <*fcm wot sOt* wn 
wt^t* «t*tf 5 ?f%ft* wf*f wtcw i 

*f%wt* $*ttm mtf** fc*ttc* vfas 0*1 «m , to*j wotO ^t*iw 

WWTW wfaf l«}fOt* C* TO*«tcm «$* TO %Vt* **, cO TOT «tOTCt* 

wfamO, <TOfe ww-mtft* wt*i ’ftf® *1 to *2rc?«r Ocw 
*froiwT*i nfc5i fcm** w wtfom^nwft*em*t<wmw*qr« 

OTC*!* ^OT* f*1 T&OT *fft* 1 O *TO *tft* fe*ttm TOO <Stf* *Pft* 

f fc* «rrcf i f*f«* stm Oc« mt® s* *f%*i, O >ro ^frot* mms 

TOJW 0*1 *tCf I 

*ts* ^Ttwtcwro ^froi 0*1 *rcw i c* ’tto ^rwf *t«scff* m 
WfO, m? O *TW *T*Jf1 *tfO 0*1* ^**1 *1 TO cmf 4 * ft** CffTO 

*it«*i *t* *n, cO 3 r 5 r^ ^cm *t$m www* ft** *t*j f*ft* «rcm* 
SfTO *1 ’tfOlfo® 0*1 cm TO *Tcm «stfw*r ** I ^w* #t*f <*fcm* 

sfawi 0*»*r *tf**tf*<5 *fro*t* wt*i *ft*t fOOtew* «m 

ft* TOW I 

c* »i**f to* Oc® ffroi **> cO *rcw toc** TOfro to* 

*t*T*fTO ^ItTtOT* fe*tcO ^f*PFt*W & wro fTO* f c* i wtwt* c* 

ff*c*i* *t*i to* wftw OstOTt wt*t* #*tore *froi* wit* 1 ft#* to i 
c**wwi ftft* ftm toc** ftft* #*itm to< ^O ft** ftft* toc** 
f*f%* ^*ttm wf^ss ** i 

wc«f* #*r* ffwwt* ^*itfwwi «rf*F f®ft#*TOWii TO* TOtc<* 
•tfiroti, *t*:£t«rr^t* wottto, *froT* #*tm-*new »tft* wfwem* 
9|fw*faw 0*t* *lf*m, ?* Wt® 1 !* f *t®* *mc<** ’tf**!*, ^®3tff ff wnrBOTJ* 
^*tc*^ wft* *«f ft#* fC* I Wtf* ^t*rfc<5 niCf ’jftft* wftc^tCTOV 
wt*w*T *^*1 «ftcw i O *f5# k*t* w*tfmr* ^*fcO w^hr 

W*wl-Hfro TOrtfWWFT *1 f1*w*T **« *0* flH*OT^ Om 

«rtffOT f^ft* Wiwi ift nt* i *fa cm w^ot ml 

*tw* c*tft*F «n *ftcw» mt Oot cO *pot *Rt tow #W*rw flcron 
ft**i ww fwtnr c*rn w*i wtf® i 

^vtfftwi tfv w*lt* «rtfftw vtt*^t* ^tcO ft#* to t 



(>*r n*, m *rc«n i 


*88 • ) 

arcta ’rift n^^ar a^en, wn ts TOTO® k\v\ TO®1 TOcn, 
TOs ntt?l c^-r f«5ri atfTO, ®rffa *3ttn w TOn* TO^sttatTO n«r 
^TOa® atfTO, srefa arm tokii nTO atfatn, 

«Wtt® STO* 6 ! a® TOT-TOT Oca, Brnfa ^TO®1-*rf^ ®®^ «lf<f® TO*1 
fHtfa® afen I #W m TO i 


^atprar TOfrnn i 

4T fTOfc ®tTOtaftc®t c^r^r® fTOi cssnTOIttfa <2ft*l TOfTO 

«. • 

afon atca* i ca ^ to *fi ®w TOarc® nmrcaa wm TO® to® 
afTOl ®tTOna to ^js? «r *.j« in'« anfn *a, cat nn^ 8<? 8» 

fTOcTOwias^M-nKTO®^ *TO ^ i ^ TOn af%^ ®1 TOta> TOfaa 

ajt®fi>faai «k»t® TO® ®t 5 WTO (**• fefaf stc® *•• t%Psf; ^cn 
^fo« TO® 4 a? toTO atfsns TO to, fa* s*rt ®tTO<al to ^c^?r to* 
TOr* fnnssjn® i ^ toh^ 4TO ifcn ca “c-ronr fevra aa, ®rsi <n, 
*1., M <W fa J»» fafa cTO-GSl® 'TOW^I *1^ TOtt^n ^ ®faC® 
TOa i ^cn® ^rscna TO, £*raK ( moss), r.*TO, TO®f 5 faii 
erTO «rcu ^ to nncsra near i*.« fafa cnl%c<ste (io.fafaj 
«fC«T^r Tgfrsi ®t s, W3l ) ®tTO3l «1TO -JW TOt® TOa I a®®2 TO®T® 

c&®n *mtTO oi^i rTOfc « fas ®t*rotTO «ftfa® to® i ®ts^, 

TO1, fjpyi, cn nn^3 n®ts ‘faf5a w ^t®tca ®n ^<TO *a c*r$ nn* ®i®l 
s fafa \ Msi c^f^c-st® f^^*f *t*; TO <4% 

^t*F3 ^tn ->* f^fit cTOwt® »tTOr ^?r ^"ntc<a 

^5t*Wti5l ^ TO^, TO*$ ^ w ^ai 

l » f^f^f ( WTOfl) ^*1^1 TO ^ 'Sffn^^g- ^65 ^t’tsrfjTO 
^cwa ifr «rfa «f»i c*rt^°i ntca m ; w e^^ttc^a ^*^*0 

«rtc^ ■ TOrai ^toitfar JTtc* TO cacn b??t TOtt^cir 
.^tw i fna ®muTO ssc® i 

>i(|g|t«j5c^ ww TOfl ^ TO, ®fci ^vsrff? w ^a-«n i .W’rf-ai 
•/w$ *n <5;n fc^fr an «rTO TO, ^tcTO 

;. «fta^ .TO'c® .^wfei fac^Ft® na i c®f® 





kfSOT stfofarai i 

T* ?pt **r!fc *rffan *fK«nr wft "te* ^*f?n 

**rtc^ i 'q — >*• f®% cntfccsr® froW 

^rfart Wc»i ^ ^faas ntw i fa*- «it% Wfa. 3?t^ ft is 
rfa* • fafst ^fafa ft* wsrtafifaS vu^tra 1 
stsi i 

«mta« ft* *fsrc»r «rpsj*ft* *fo** «rasi fa?pt 
**, C*ffa*ft w f%?it=Tf^ ^*t*** ffa-L 4***f *J* 

i ^ >rt*<r araft c^r©fft«r faftfc *fd?r tp* i 

C^tW *«fFTs\ ^PttN *Rfa *fal ^rtfa <®t*l 

*W< *tfafal «rtre i ^ct*,-— : * wc* wm «t<sr*t*nf w WH *^ai *i *rta i 
^tc*a «t*t c*tk wmi c’lt^tt wi *ft^ i ^rtt** «rt<rr 

'.to i ’atm* irfa^ra ^$0 *<$ *n* i 
*rc* ^ ^*i3f5ro 4 *p 15 *fa 

fafafc ^TOftS* (theitno incur) «f^*f «itc^ i ^ *** 

( bulb ) « WC’f ft* ^t^tot? atoft ^c^f, C*l$ wrt *J?»W 

qtc* i faft *m mm ^ fasmfr^ <®twan*tfa 

fa* ^faal *i#fal ^c<r i *wi*fa *p*r ^ipf ^ s—■'iflfa^ fMtfifcsra 
*£% w ^Kpwni a*** ?$s t, =tfat$tc^ arwr *fasi 

*tfa*i, «t^c*rc^ f%f®nfc»^ «ftw ®t* 'stfa-rc srffo *ta 

^n i c<i fa*rrf>«* (coiumi) c»^ >f** 

*twt^ f^^^tW3n ar«tc*t r +\cm «rSt«r w 

'Q fBf®rf#*i *3*^ ®rn m i ^f«c^ n«fK 3®jtfa« 

^i^ait 9 ! ^ i « gt^c«l ^*1 ^B)1^r 

f^fasr^ «?rt^ W’tfaits ^ts?tc?a w ^ «r#i 

arftai ata i ^fero m wtfwa 

^*1 ettc^i ^tc^ f^ W5Rtajt«i 

1 

^tomi ®i^ai attc®r c** 3*tfa ^r® met ^n, «t*ti ffw 
f^flf ® ^atc^ s—«rersa W^*55f «rhf^ i 

«tot %«f «at <^T*t J rfsfc 3 F 

«rtc^ i w^rtata ®itai ^c«i •fll ^«tfw erc 5 *^ %$cv w* fyfkfo 
^rfaj «»»r ^ m i^r Hfjwatt j ywrf? a* ft«n t» 



*8* ft»Ki ( 

*t?«t m. ^ tolfro aTta^Nfe* fab *t?t? *fM oft 

ct, vfttftw awftfro ?tf*t?t? to c? nfimti to? *rc?tTO, crt to? 
TOf? i far W?t3T? aft to? TOt? i 


it*it«fr¥ ♦faWc?? i 

>*» 

( ?8t? roHwft) 

ntt»rt®T-?itf ftfiri *nrfe«fa s,***, to ?rt *>*>* i ^itc«r 

W «TOt? TO faf*fe?*?tfaT I «TO?TC?J ** SR-faTO n?f*ffc >8 «TOft? 
to to? ?tTO *nrt«f, ^fw fa?i ?far f a \aro fe*r i c?fe*rr»i 
ww ^farofc*? vitfiRctoroft * «rot? ^ TO^^rt? to c<2t?«i ^f??i- 

flPTC, jft <iW? ; CTOTO TO TOK ?1 ??F1 *f??t?TO TO 

TOt«f frfaTO fro 3Ri i <rot? «rtc?tpfc ^ wi *r^fa® sfotfro i 
tftwflft ^tsw? ^*tc?HT i *,**>* <roft?? c^tcto *rfw? to ostfro 
fro i tot® tr* «fatt?? to *nffffa® *rS$tfi$*f 5 tow * • ^Rt? to 

<*W? ?mt ? wro, *? ?mt? ?»f?t*i w*t *tf*iTO *itcr oito aTtroro?* 

»s tftmr TO^tii ?mtw? nwhfan faftfc ?ntfro i feirt??i ro*t 
TO1 ?ftro *ltt? c? nfaw? m^ntro ?tw? ^?firct? to or* croi- 
*tf»r cttoct A»rcara f c*t? to ?r??tt?? *rc?Rj i orfaTOi *iwito (<p, to?, 

^®llf*f) ?• 1? fa? *l$|fa® ?^RtfTO I ?CTO TO© TO TORtW ys C»TtlTO 

*rt^fhjfv *tifat? to cottar aftitfar i ??fan's ©tf?i«M cro ^rc®? ?*?n 
nfar, wtefc *Rt?t?fa® i TOtR, ®U' t?, osrfaisfa fast? >q frort^r 

#W! »i^re*t *ftt®s TO^»W ^€*1^81 *S TOt« TO®W I 

TOfiRP I *fTOt®t® 8rtblCT« >8«# fB 
wp artutfro i »n:<a to? 55^1? vrii fWro ?? opt 
«^rw? »rfk? f?w? ft* ^ti *rtt» ?r? ?t*t*? «tvti to 

^jj| tow ororoiawTO«tTrK*f?*i TOrot ^?VBrTO?#TO^ 
JSm fronti? frosi Ito farf^ v ?^r 

v» 

(> v roftronr f^rfro »iHr toto rift ro to»ww ffrufc ro 



%*ir i suw 

f*t* c**l I wfekfa «fl^W 

^Hwti * «rft ^ *wtfa* ^tffon ^ wr fat* *rt wi%»g 
*rf*®f®»r i 

i 

N ^ c^itefrcfefaait**fn owft toiw’toi 
« it^® *^rtfa»r i ^ Ttw?r *«rf?r fjr ^tfavfci w< ftffcu »ftii 
*ri?h t t* ww ostfa* *fcrff®*n **tt« catfS^fc®* i 

*& capito ten *r?tar *np *it ^ws *tts® fit® wrar wn 

^5*if^ v o 3[9 I 

(®) stwtforrm I’fc nhfa 4^1 wwi t«ft, to*# *Mrotfa, 
C 9 !*^ CTft t^Ttfvf TO*# *fa-*© C«l3«f TOR I *t*®fa *fTO* 

*T*m faff* ® i ^ c*Rfa* c*r* *&t® Tro* ^f»w faft# 
i 4% *fa *® *£ffa t^to* cwr *®*i fets® <?#**!, c>r* «rw *r®^ifv 
3?fcra* tf*r*1 sfatfc ntfi c*f»r i 


S5*K *m »?W I 

»it* wtror crfa*ii 5?ftitcf*r ct> TO *fa ®*c® *iwt 

fctTOR TOTO <rot«R «a i *ffafhr wto v® fnr toii gfon tt l , 
*TO *3&t *t#*i c^ »wr wrsw fwn *r wfafan « c»# 
>isiry *w vhii TOic«r * ®fa* wm TOtn tou w* TOm c*fror <x to 
fcvitfw® ®fcw, c>r$ toto toi w*j TO-* 1 iR TOstfa® i *% 
»r® *fin $f® ®fa* -rfo* >•• *tt»r TOt*TOft '§«t* TOsffa® i 
$ tTO ^* 4 ® TO :— 

By this plan 30 per cent, of the coni energy cnii be converted into 
useful woik, instead of a meagre 15 per cen^., which, by present method 
of coal consumption, is the best efficiency obtainable. Thus we may 
double the life of our coal mines: and, in ndditiou, the smoke problem 
will have become a thing of the past. 

t*tq trttw «jWhr TOTOw* ** s fa tefr fe*n^ «ffor 
«nrt«T *firc® *itci» TOti TOrtw i «w® *u*m vtw 

(reflector) ^llf®y t» ltf<w «tTO ftTO ( foW| l porot) 

WitfltiW Wvlfl T^r-W nt® ; PL^y w 



*8b- 


torfa i 


(>®®4 # i®wni 


®tc*i arefci *itof*i® *r$r®» ^rt^'ORW 

®i faf 1 *® m ®|^ ®d>, ®i® 'StvTa ®t *tfnsi 

®rar ®w tv to fafnfe m vr ®^c® ®ti «t®t® 
fato® 5/^1 ®*i*f»iw ap®c®t*r , ®t®l$® ®toi i oror 

ufaltt TO 6 !® ^ «l«rfo ^®f05 ; ®1*1 ®®R-^t4l ®®T®1 

®^?fl I %-^tUS ^t®F Wts 4®*fel frH «tCT|*R I ®tC&3 

®t<n <33® »n^ ®Ftifcr frrai* ®tar *it®*n ®tcF® ipfa w wt ®iof i 

^tot*® tot® *®r mv* «ttw i 7 c4j* ®tt*i ?®r ^i<j ®®t*ii 

l 3ft* ^®t® ^t* ^Stfa® <ito*l <4*pf& *Z*W ®|® ®1®[iflto (Sun Engine) 

sttoton® i ate *®firc®i®tw7 %fe^> aror *i *i ^t®tfa® ®fcn ®twi toi- 
cs®tot?t ®3r«3 totes. ^rf~® f^rf^cfe «,••• ^rrf®i^ 

it 

oo to ^cbs ^rotfa® ?tol c fte*F i tfez^* ?<rj *i®rs sm, ®®to 
tottfS*itoi «rcw $fato ®tsr ^rtfj i 

®*pRr ctW* ®tfcfa *tftF ®Wc® ®i ®* f ®t3t3^ csfci 3^e®ts i 

f®fct* c*rai^ •fl’vf® *iar cto«fc ®to®ts® i c®^ or>G*i®r toffe 

^tott *itai i *ttaift »ppr*r ®1ra stto i cwWort to 
*m *ttcof ^"T ^ft*r to *rt®f®® i ®t*ts ®t*l 
<®toi ^stotwi toe®, *n®? tors to toft® to® ^to® 

sto® i *m*\ *re?fa® ®totes c®, atoc*f wtotwi *itotf»i® ®to, ^® ®to 
Wit to C*, >1t4jCT7 C?T5I'QW^ C^*1 ®tto I 

c®it*e c*m 5?hi *rajr®ta wi •srww i ®t®t« 

4T$\ to»r «rrt?r i f^»r %%&n »tWctt ®f^«: 

^ vitto ^c® *ttc® c^, ®t^ vf^i «if® q* ®to ® ®f^p^ 

•rto® *tjf ^ftw i 

c?f»rsr ^to?r i 

•st® ?*r TO^t ^jp?itwj cmvw ®t^^rtsn to® 

i f® ^^Ntc=r TOt «r»fc® ^s ? ?iterr^ ^ahT 1 1 

gw® .^*rto « aw® ®< ®to^i ^ ®t?t®rc^^ fjs*«t®T i 

^ ®^C® ^*tfl ®®® «»r®^, ®4 »ar®® ®^®T?r 

■ *fa® ®t®i ®tc® i ^t®Ti c® at®®c<®c®-r®*fr,®m« 



*fsr®, ante** **f fare *4 to t c* 74S7 a ^*g*Tl** ffe r (orgnn- 

ziiie) *f*, ®rei *rt* to, ^ “f«” *1 ®e®tfa7 c^r-r^ 73 * 5*7 *(*¥ 
4®t fro “to* f*r^t?r TO 47far® t*ij 4t 74 *wnr “fct*t”* ( to* 
frrafr* fro* 74 ) *r*^® *t*i 4tC7 1 c* 74 ^rhstosi^t* (trnm) 
site* ^f®fa®, ®tsi 7 ^ *1 f®* T*r’‘ c*** 74 47 %® *4**n “To” fa*f*. TO, 
tt 5 *T* ®** 7f**t c*tq*i 1 ujt 74 —to* "TOC*” * 1 * 7 ® ** 1 (to*— 

TO* f*7fC** fTO* 74 ) 1 C*tf*7 C*4*-7C4 “TO” *TC7 *11 

4$ C*\f*7 C*4* 7C4* *3 C**i*t C^m, fa®* ® ^9 **, TO OT«*1 C*4* 
7C4* *3! C**i*f 7* *1 I ^C*l4fa f**jtf**Hc«t* ^f<*TO *3& C*V*7 
C**r* 7C4 f*fa® I 'TOCT? *ajT 'Q f57*f (pongee and chiffon) C*f4*fC7* I * 
^*t*l C*HTO C*4* 7C4 f*f*® | 

c*-re *fa® ®f**t* TO <*4 k *^tc4, c**re 7C4* TOtfa* 
erf®t* 4*? ^tM* wf *it?fTO *1 ** i j 4 faijf*® * 5*1 *tc7 i ' fct*1 'a 
TOt** 7®t* «l4te 'S *t*7 7C4 4? 'TO* ®T®ta TO’f 

*"»l4 fa^f*® ** I 5^ ( sou pies ) *t*7 47 TOf* 7®1 T^t® 

«TfTO W< 4®7*1 « *TO lr Of* fatjf*® 7*1 *5 I 4^7 ( ecru ) 

*t*7 74 *^C® *t4 <t ®t* *k 7*1 7* I *rf*® *101* *^C® <47® *t*1- 
c** 7C* *^i 4ret*® ^frftc* ®e* Ttfct* **t< c*4* 74 *tc® 

f*if*® *t*i *t* I c* 74 *^c® *® * p tf*n*rt c i ^t* n*rt4 *1 ^*1 «te*tw%i 
74 ®^’re*t’Tt 4*rfel f*f%^ 7t* ’l^ ^51 *^t® ** I 4^ f*f^ri 
^tc*nr 4f**t*i *t*i **43 ^c** 1 ^if*® *t*tc** 

Bf* *^ 1 ® 74 ^e®tf®r® 7f**i ^®s*t* *** «fcn ** 1 

c*w ^f® nfss f*fn^ ^e^toFtf* 5 ? 4f*c®* 4tTO 74 f**^rs 
7f**t *tf*c® 7 * 1 n*t4 r*if*® 7f**t* «st*tt*t 

( stripping ) C»f* 7^*1 *t* I 

«itii *sf**t* 4c* 74 sf* 7|*c* or*i *t* c*, ®t*tc** 'ew* 

«iw art* 7^*1 i 4^ 74c*f *f*® 7f**t* , 3e^^, 

^*t* ®t* **t* 7f*«1 *tr® 7* I c®t* C7t* Wlt*t* 4^ W 

one** ®t* 7t®tf*7 ®te* *f*«t® 7f**r§ wtv ** * 1 , to ^*t* ®t* 

7t®tfw ®t* *IW1 «lt*7 TOtt*1 OF* I ^*t* 7t* 03F5t*«| -7f®47 7*, 
C*4* 74® t ®® p *tC7 *1 , X7t* c*rf^ *T**f*t* 7t®tf^F ®t* 
4^ W C*n* 7C4* ®t* I*®* 7f**l ^C*T* I 





K<to I 

ftf<2tf3Rit? opTOt Tf%^® wl ;— ( ) *rferit& 'TO 

atfTOTO TO*fa IfftC*! f*Plf®ST5 ’Fftral <rtf*ffl TO ^fau® I <4$ SHt 4 !* 
nfv ^cro «» ffefat* ^Pto ^1 to wi TO 

( 80* decrees of Bmime «.cale ) | ( *$ ) TO 1 ^ 

3TW ( 20 or 27 degrees of Ban me scale ) | life ^fe GFt*l 

u^f&c'® ?sr af% > ^Hm 's <rfFrcs to i TO TOfGF ^c»r 

fffaTO Gft® *fTOl, TO TO ^FlTO TOT TOT! ^5# Tl 3tGT, TO TfTOI »&G5 
TO i T5 , *F e i *rfr$ gpTO toto ^«r Tmtffa Tl TO, ^^F*l ’tfrs 

3Rpte life <2|«rf<ft v 3°° ’J 53 TOT^T Wl <TOp3rT 1 

t ferine *rfTO c i toft TfroPr «n* tttoIt tFPt ^rhr 

facro ^fa«n to 1 Gmc^ sfsrs- tItto tto gito ?:ar i$t 

Tt^C^TOF^Pstf V Q 3R TslTOTOPtfaT ^ffepf ftf=T5 TO I TtG^ cttcto 

w ^tfaTO nfa) <&*i Thi 1 TftoFflrfas tof #cto tfprc«i croft tgto ^br 
TO l T§GT, C<m ?^sf%GF TOP! *FTGFfc TO* Gfpst?! Srft: 4 ! ^Tf^Stl 

to 1 ttgf^ to crftft sum *is c^* tfri ^rcrtfroi Frfroi itoi ^?pr 

TO? T& TfTOl, TO 'G *Ffa ^* 1 ^ fft ( nouh.il ) TfTOl *T 35 | < 2 fcSt*ft I 
TOR TplTfa W2T Wfa ^F Tl^lThl^S TO fclffTO “ftC 6 ! <3*ft »F3|GF 
^E Tft <2tGTftR TttT sg^Tfa TTGF^ TO GTfafa Jff^C 4 ! 3 ¥3 ^f% 

*S *N 

«T'©?1 (2lG!t®R I ^f% C*ft ^CZTG, CVft GPt^ 

^mtTPr gp*Pt x^wtv ^tfk^f^rtw ztitf l%f 

wtit w fiwfav ^ffirat i ^fe^ ^f%C5T kk ^finr^r ss i 
*\tf Cg*PTGF 9 J^?fPl fapTGF^ «PF GTf^f^ JfNC^ ^t^*!! CCf'QTl %$, 
Grtm ^tt?r i 

^^5 vfl^ ft??? (logwood and fustic) uq^ ^f5^ f^3 ^*f 

^1 I GT GPTPRJ ^ '«rP»*T5t GTt 
GKGnr *FU *1^^ »rc^ji i , =m«t^ ^ -i 

C^C^F C^T^F f^T®^ ^ (pnre dye) C^pf TOT 1 Gt^ ?Ff^fPf 

c^tK c^t=i ^tf?r^FSf c^*Ptct ^ i 

^f|C® mnvnwtc^ «pf 3t^c*i c^af^ f*wfa»« 

efecz w t GFt 5 ! GFt*l TffFFiT «TWlT ^it^t^S* t« 
i’FTtc^ 9 ftC3r C5»m ^rfori <tgt i ^ «3*t* *<fe 

*fm *fe$\ *TJTO ^^^5 W I *• f^ To, « FQ^, « 



* 

4 

v *bt &s« *tqi 5tfa*1 faTi csto* t^t?r cMJt ti 

y» P » V 

c*tf5 '«fro £' TO* to* TOft TOfo ^f^n 

*< m stw StfTO ** i 9 * 

GfTORl □Rt’F® ^ 'Q 3Rt^t^ ^'rn 

sa1 *pw <a«tCT?r to* ^ ur$*rc*t *w 

csWtTOi TO1 ®tvi *rei TOt®?^ i gmw ??^sr 

cFt*l55l ^feil *Pt*TOfc crot* *?H TOrc*! ^**f3ai *tfro *a i 
WF C*Tt^£>l C*F&I *fTO ^<55 ^ **t?| ^Pt«T *fa*i 

C*fa *f*« Wl JflfaTOfTOi *[fa« ^ICVC*I 'S <?I\* TO f*Rfa?^ 
TO*i *rtc*Tt m»r ^ar 'q fw x$y\ i 

$*» *«f Mg ^ *pfro ^u*i *#**>3^*1 <3 <! i^s 
*j*TO to*t! c* TOar <s>*t3*i c^*fc=r^- «rr*r*r *t«rhf H*® *nn 
c®ft *itrat TOM TOTO *? &ifa r .l are*l sr^’toRi cq#TO 
TOtc® ^i* '« *fwi t5 TOMTfa ^t^l 5, *f*TO TO <?pf5- 
*fTO %y '» , mt^i t V<** *itcaj TO «Wf| *« FTfafl awm Ttw ^rdi 

*Msi i^n *>i. *fro to c?ito<t **f ^tfaTO* wtei&n *^*l *TO i 
*fr <i? ■TO TO TO, TO1 *&*r ^wf <*? to* ^ ^\ *g, 

«W1 ^M TO ' ^|| «ltwtf^l^ 5!TO C^f5^ ^1^1 atf^w 1$ I TO 
«*Rr?F 1-. [5^*1 NS ^1 Sltc«l^ *fk* 

vs\ c*R ^»i i 

m itt i 


m ^ wran* too - bwn^w i 

*r«;; uto P? f% ’Pt^J »wtfTW 

4^5 ft<r® fTO *>tz\ 

^ i w ^rfaj^i «sr^ v*, (^■ffw’ri 

<aw c®^i ^ p^p artTO*! c®rft* <A 



M*. f^rasrfsi''# • 

* * 

fa top* fc*»tfape ^Vwrfara ^titw^ff fa*i 

***tt*. t«n to sfro* \ «TO frwtfawt * *fifal c*fa ffafa 
nrfrorc ct, ,ifa fa^fa* ’fltqi* *w** to, to ** w *tc*i* t 
^^rlt^err* *ra* ffat?fa® *$to, fa* W* TO-*tifa 

^5^ «£HT^*fa* *fc*tC* 1 C1*I*fafaTO3 ’RtflW £l*itfa**1 *WfaJ 
c^[, *t*l : — (*} -cijt^prft *1* *$v&t «n?f»i* 

*fa*tt* I fe***tt? *fa**1 Cl fafa*” ^®§fa ^fall «TfC* TO*8 

c^rfait* i fa* fa <**tc* c*rr*retc^ *tc*fai ’pfasi *ffaster* Ws- 
** *tw *c3rc* **hito *fac* *r«R, TOfa £wtft**ci* fa*fa fan 
fa* i «2rrffa <m$ *fro to*i *^*i *ftrc* fafc^t ^«Sfa **i 
*fa* *1.1 fa* *ts£PF ^WtCSR, ’rtePlNtl, WW1 *TO1* **^*; 
**rf* 4% *re* c*rfaTO ^rtc<nCf *v$$\ *fa®t®rc*3 £fwt 

^sicsfch **rem* *facroi ^) *5£s* ^*cw*r c*V*w* I tfit&to 
*tc* **tasa? *sr=fa fa fa* i *3^3 #fa *t* ^tfwnci* 
^*fafa® I £n*fa**1 TOHTO 'Q S5TOC*r fa ^fafltc*, toi 

*Tfa*t«pj[ ** ^** nrtfa ^stfa® *fa*tc** «, ^ 5 H c»fa >re* nr 
**fa* c*ttfa *ifaTO *fim fcr^ifa* *c*T* *c* **rBfc*nr *t* *®k* 
**1** *fag*«r *fasi «*fac* *toh i to to «i*ti 

^iiratfair fa*'® famit t*i*t* <fa?n ** fa**-sf** *pta 

^c**i *«rc wc*ra *«rr fa*i *>s «Ni* wfai toc* *fira*i *fon 
ci*fac* *ta i («) cw ^fa*tsr i *nnsi c*tc**r fa*fe ow 
*tfa*tcnr **J *fa i fa* ®fa-f**fa fcmtfa* *[faffa C^Ffa *1* & 9 * C3f?P, 
^fafa to* 1 fa**, ®fal *1 *tfa?l fa* «(tfa^5 *itor* *fa i t*f* 

*^t^*r*fa* *fe ^ fa*rc* i ^*c-rw *jt*cfc* faflfal c^*fa**c*f* 

*tf«* ^** OTF «livr «rfa*fa *fa*tc^* I (8) '$t < TO51*«absolute • fafa | 
^1 «tt* *^C* Vfafa C*^C3I* 'BICW fafa^ «»fa^ fac* *fac* 
^lc* t (*) fa£fa *t#l i ^Wfasi « «tcn*9nv«i 

i TOfa***t*i*T*t^^*faoi*mii tsi 

^*lfa* *^*fa ** *^r® *t* *^j*, ^rfa *fai <?i *^c «r|* « *** 

*Ffaj*****^ltC*,TOfa* **1 *1* *11 fawfc** *1***1 ^Cl^TOWC* 

*PPW**T ^**® ^tC*»Ti (t») *fa^*t* *TOtC* '®rfC*Tf*t5t5 C^H C3 C*t* 
^»lfafa3r (Photogmpli) ^*f8tc* cfefa<5tK** *tw* *t*1 ,^TOC* 



■ fcatu w ** i jut* 

*r ^Pw^fei^pwPNimi finwft* 

> V* , a *m • * 

m& ^ tt TOfo g i **krofasi <*nrtt cw "toe to* few toro. 
TOtC® TO W fr*fc TOTO ¥ft- 

TO *»csTO *TO =n i *\wt *itc*rtTOai to TOtfw *to»c* $wi ct 
tTct c^*f TOitcw, «acit*fcar oife ctotfw c»rl cife *<T*ra TOto^ 
*feCTO I *cfet3ltC<F Ht3t CW 'S ?* wf* »RttTO lt% ’tfW.fr 

TO^T TOf* TOtfW <?[ Tf^ «ttfTO CT* <?tfe vf 

*rfwj> *to i *« ^*re ^ c^rtc^F c*t to *iw TOj to* wi 

^«l=tfe TOTOJ to, TOfa TOl TOfc fr?n \ C^»5PTJ TOTO TOra friwtfa* 
fe*fro vsi spt^ tom to TOto cto feTO ftom i «A »pwr fro 
*TOcV$ to ton to i* *tw festfaTO TOttf^fiwhr *» 

*<ijto to^f ^ sjjw fro mtftTO TOc® toifti, «w c*ifr »pw ^rff^r- 
TO totf® fTO fe*tfw toft*, « TO*Jfl»* *f* TO TO 

TOfa® toft* i TOT *fe^ fro sferc feto TOtfw ** c*r, 

fawft=ra f*wfc cto fara *f*»w to<® *»ft* «n j fcwrfam cTO 
csirc* feTO^* crn^tr m to** tom to to toto* ton to i 


bsw *tn fto? tom* «Mtft i 

TOtc* c* to* Tt*ri% '&•i m to m* to fW'» **, <m*ftf* TOrt?i^ 

^ ^ ^11 TOT fa* TfTOf*PF TOtC^< ^faasftl ^rttR 

TOf TO ^VlffTO ^ t f«5*l r=W fsw ’qjmw 

^11^5* ntm, TOCW 'TOt^ I ^Ff^l 4 i'®t5- 

^?rl ^T5' 5 fc t t3 * S RS; *c^TOt tLM-^TO ^JtTO ’vfrot'^l 

«t>w^ i *i£hr to^ ^ «ttro TOtf^f T*t ^ntff« 
^e« ’TO i ^ w v*t f^ftcror 

>uto *ttw i ttrosr ^ ▼vf 5 M ceil toiTO *% *pw* 

nc*ft ^C«T* TO^S *|trtR I C*rtW» CT ^ wNrf'' 

■* 

(?ft?i« TOi» c>i^ TO &ce$ ^5»r vw TO TO i to cro cTO 7?%1 



W9 fof&t ' 

w * 

* » 

* && ot, cTO cTO *<*TOI eTO cTO 

TOto fCTOTO**^ 1 ^ ft**! *ft *lTO TOt *n i cTO K wn, H% 
TO*1, TOf. cift^l '$'$&* *m ** TO TO ® ar^%c«f esttfa TO t 
* rTO TO ot* *n TO*1 csfei *TO*TOti ^ wR*f*TOOT*f*t 
TOrt *mtt TO*®tf <2fcTOrc i c*r*ti <*ft®r* *)TO ®1TO TOw* <xtH 
<4^fct f^rfWt *reTO TO*n cTO®ot TOi fed i TO *& oth **f 
«rwt®TO» *t*rc* to TO»rc*, to« ro* TOw c*fN®*U' 

TO* era »«**r TO T$t® nrnr i *tTO TO <n*TO *l#f*t *fon c*l=r 
tot *t?ro ott TO* tomw* *^ai fed, TO*®i *rto 
*f fc ® TOrc i TO®M ^TO or<n to ct, ^ #5^^wniiJ( 
*tpOT *ro* to < 2 f®r* TOfa im, c**rs, *rfe-cTO?i ^®Tff* «srt« 
ot, ®TO TO ft® TOTO® TOm ^d i ®TO T*f TO w i 
fipfl ft-^TWS <Jp6 *£>\ 5?re ®^T, CTO5fl TOttOT C?m TO 5 ! 

1?\ to f*rfror TOsi to i tos «r®tTO srrc toi fef5 ® to ; croi-n !»^nr 
’ttcar f-rfTOr *rt c*TO*f TOM *rtfttsi 'ttfro, ®t*1 TOt® tofwc*! TOr 
ftft® 5 toi TO *n 1 T* to ®ftTO TOt *rft ®tetc® tot *tiTOi 
TOnrl »tcto to, TO TOc*i cTO >r* “stg^T *1 cTOTO *teto cTO- 
TO dtol ®dft *1 c*M TOs *®riiftr ftar TOrtfe»1 «irc® ®rc® 
TOtc»i artTOcTO to *WI$® ^1 TO 1 TO^hr f*®TOr 
^r, *TO c^r mftc* f^n TOcar TOt^r *rffro to i 
4* 4*# *c^nr T* TOtt^ft?® toi m 

TOTO *m trf^f»Tc* «m tft *?1 <?tcTO^rH 1 *^prl 

TOlftisfn fimflu ^'s fN*f ^ TO, *tw^ TOTO*t 3fl»i 

TO 1 TOt^tt% ^c^nr TOg^t to ^ TO TO cTOrfe^ TOt c*t 

^riTOi TO ^®^r to* ^ TO ct, ct^®c»tcTO* v i *fTO* 
•*1* TO* TOI ^ TO ^ ^l‘i TOTO ^®^ f%c*m ^!* TO* i 
* t c*^ »if*TO ^®c*r cTO TOr *^c* ^ 1 1 TOtai* TOr*®r ^ronr TOtf^ *. 
m* ^* 1 ^® to toot 1 *r*TO *«?• «nf%iTO fcs*r gp TOc® TO?l to i 
* &TO vrr t*i TO* 1 ^f® TO*®, **. ® ! ?»r,TOF-TO c*#hr ^®* 
TOraf TOi t®*i ^®*re to® 1 crwt^ fro «tro 

j&f TO TOc® TO 1 fo®*r3<fa®* "TOl” TOfTO • TOI 
4 &«1 TOe * fr cTOntCTO I ^ t%W TO® TO folivi oit) f®* 



tew m «wtft i *$* 

fn't^ r *%fr*h *tor m nRwt®*r ftfar® ntfTOr 
TO h? Hi i $!TO fc®t«r cTOflR *wr TO* hi, TOft u& 

TOr £®c»r <jr*R cnM Hf® nta • fsrf^BF TO i ^ro TO 
hwTO ^irhr cTOth cnRRR “sfffc” torh i nfeTO or «r®if^F 
orfcf m hi r f ro?*R w# tor nn to <2fcsRH i toTO 
TO®? ®R?? i b st-R y'M toi croons ^rr« nfa* 
to i ^hr vfi TO or crocns 35 fnsi torch TOH wR nftt® 
TO? i chrto TO? £®wri hr* hi stnft ®R i ^ n<ro ^hR 
Tot® hRhi ?Ri ®tn i ^hTchh m #Rt h|6R hrhR £®h istfron 
®Rtc® ’sfclTOr fare* hOri h^c® ^cn i £®ch sftfTO® RRsi 
nRsl <, .ntro i TOh^ fc®c*nr HRTO ifttTOrH fnnrcTOT «Hfon 
srfnc® ns i *f® new f*rTOc® nr%i ctoi nt^c® TOr I hhTO cq^ffe 
TOsi BRft ?t<:® ^r«rai to *ttcar ?tfTO s&a i, $cn? to* nrfpr 

m wn or TORI hi TO* I TO TOrsl to®, ®Ri h$ch oft ’frTO 

*. 

cTOsi fHc®.Htcn, gj&ri ®ftcnTOcHHi i $cn?TO® nt®i m to f%$ 
or *rtfn?l hi TO i $hTO HfarRs TOnR to TOj^TO or ®Tfn*1 Hi 
TO i gfn? to £*f TOc® *ftcn TOnfri tor* <*fcTOR i *jp6R <2t*R 

cron to frf®H® to?® nt®i *tr®h i to to?® hi nto®, ®c* tor 

frol hi to ^toi #tf®n® ori® TOrai c?kw wfon wrotn nsfron »rtc® 

, «r®:*fo ^^rfg c?rr®c^ ®3it^ TOt® hhh hi^ i ort to«rt 
^?r ?^F1 RT i ®TO t®TO^ ^TO TOIt^fl HR, 

®tTO^TO TOR HH*I HR, TOR HR TOH ^T TOlRHl 

HR, ®tTO^TO^®H fW HR, TOR TOR TO HR, ^®Ttf% I 
CHRH *if hRcH, TO TORT TOITOtCH TOR tot 

TO, fH'Q ^ftTOIt^n CTOH^^'S^CH ^tRfl OFfTO h^riwtTOTO 
TO O!^ TO? W® *5 CHTTO5 «r^ TO^f f^f 5 ! *TR*t TO, CH^ TO ftRff 
TOfHSlTOWR TO? I CH^ «R TOR CHfTOTSr HfH HtTO 4 H- 
'fR TOW.TOtl R?1 TO Rf 5 ! H n^(1 fHC®^CH,~'«TO croon? Rro 

cr to? TOiof hi TOn i HRl cn TOch ^®n ntRcn TOR 

TORH^rlTOHl ai^TOWf^^Wi cTOh*^TO 1 H^tl nrtRrt 
croc»nr*RHnrTOH?TOrt chhhi cntm ntfroi trow? Rftn tor 
h^? 1 TO i «n^?R *cnt«H«f% <4HH TO ?tRo® n^tn, cTOch «n*rn 



fte gfo t {>n H to wi r 

n#rl afhr nt? i nns: cnt^cn to c?tentfacn,nns«fn TOtn i 
?fa ***1 ^tCn? fTOtn$ n®t? **» ^t*l n^Cn nCTOfrS ^SS.Ca’tGff* fanft- 
c*tn nfcn Steens sfncs *tic? i «ntec*f cnr^nufncn fnn *rcn to, 
ten nr* <iinTO ?tm atretent nncw n«r c?r«nt*fn? tete tpnn 
c*Ffnc® nta <*;?< cntecn? ns ^t*i tes^f^t TO m cntnnn 
nfa*s nf«m nrte^i ntfa*i ten ntfroi n^re *^cni nttent? 
*ip6 sfsi m mnre? nt?i ?f5i$fn <5te?n ten fnnTOtesi c^fnen i 
tfrfacn ten nentan cntTOns ^fi ^fkfcn i *fcn nn 

ntnfa*te TOn *ito ^cn? TO nfa ^*i *?, w £®n TOe 

nte Vh ^cn i ntntc? cn nnn ten nto?! nfa <®tmor? new 
v*r$ nnn ^fto teen? to Efrons n*tn n^si ‘ntro i ten 
ntfa?. n»fasi n^*ri cnfscn cn*r fttero tefar mtfifal ?ifa?i fare ^cm 
nnt? nne?^ ten «mtnrcr fate® ^fa*i ten ^to ntai ten en»tn 
$en? nfro cnfa ^n fnfac® ntc?,#«ii?? c?*tn $cn? c?*tn nfam*! fate® 
nfaen fate® nnn ncns TO nntn <stcn nrtere ntc?, ^TOntn aRffs 
nalm mte®®i sraitnn i ’icm? nfro c*tn cnm mrttf 

fanftn tern rnfa^s? ^to ns i nenre nfc® nro faitesi 
cro; 3tnf*i ncnn cs, tetcs teen? TO ntnfaste *rte ncnt^r ^?H ^ i 
ten TO*ra ^nt?r ncs 1 ! nrn^t^f ^fas nc^ i nttfc ^tfa^l 

nmchr ^facn c?nj nfa cn, ^scnn to ifa i w? nnor ^iin 
(nTOl ^) cn, ten cntsn n^c^s ^'ttesl ntnt^ nn« cto to ten, 
ten iiir fan nc?r nrnta nfant^r n^ TO ^ ^rsfte ^fi fn^tci, 
m 'nte ntnro ntc^ i ten ncn?i ^nn tec?t«rfa nfafro mar \ nt? ^is 
fan «tctoi nfat»te cn^i nt9 cn, to fa^i m far^-i tefasi ntfasttn J 
^m?r te *rr«r« TOjn fa^ ^ nt^ i teen? fate? tete ntc^ 

nttemi ?tm^fas nc^i nm^^fant? ne?^ tete 
n^n menn ws TO 2 tn mennf n^tn nten nl i 


§K?«^ wr ?t? i 



1 

c* *ito to c*m To! nrsttTO to, ®t*i aiar* *to* 
to Rtoi to* TOt*i *toi «rffa i to TOtot* ^iroi 

TOw* nfato a?®*! *1 ^®*to TOttTO srfr TO®J®to 

to to** to sMtnt *tf jcto«t toc®fc i to®s to* to: to* * 
«Tf® ^TO* ntfa® *&C®Cf I 

TOtoton ®t*i tocVi «w*r« «rtc^ i cto TOtto* 
toN tot® toe® *TO tos* n^N w^pr 5$*i c*. to* toMMAfl 

to sfl, ®TO c^ tow TOt»r?n to to i to$^ ^ ®c®tfro TOtol 

tol TOft® %$cm toN to ^to* i toto* to* *wfc to 

$fl toTO to, W to^to to®3 ?&c®W n®T,®tot *fe® 
45 itc^r toto* toto*! toTO toro® ^*t* TOtroi rto to i 
W f® mtfii’T fttontTO* r*tH$ c«r cto«i to 4* Wc* to* to* 
TOW to 8 ! tot* c^i toifc^ 1 

sn* *<t «r«t^ ert^ >r®j®t* to ®cto«h to® 

wn ton »fttocTO c*. ton ntwft toro* *to*r (utom=*t*to) 

ftofTO, «4*? *jto Sltfo %to* toto I $tSfC?* ^*tto (theory) 
«RW®f**f* C?Pt s ?^' 5 t ^lt?l to 5fl, to TO TO, $fSf*1 Tf®tf*® «NTO®»tf- 

•wt >t®j to^h toe® TOfirattoR i 

oft affa TOT®1 ^CTO* TO *T®tft to*M® *T*rtC«f* CTO 

^1-TOarri^fTOl to 'to*tfa»HI tot*t® TOrWMf* to|» 
toil to toe®^i atonn WN« cro toto *to*( *1 *r*toTO 
tot®*?, tofc *rrfo ^TOr ®tc* toe® tow ^ to*h tot®** t to 

®t*®fa toM ®t*1 TO tot®** ^1 ; $f*f*1 toC®5T, “*tTOtlft®Tl ® 

to®n; ^t* ^c*rr R«to e ii ton i Rjfo TOrott^tfroe, TORW TITO 

trto® ntw 5TI—®tC«t^Rto; to «*t (moIeeuU*) TO*N ^ *1 ®C®t*fTO 

wtv «4TCir r%? to< : — ®rcTO f»i®i * 

fn®nr=t®Ti ® *n ctoi ton ^it«f^5r*F«n i 

Rf^®Tl ^ br*tTOC*tPf^ H 

- * ®t9Nf* I 

TO’itcn® ^TOn ®TOI ®fTOl ■taRTO i 



*4* frssR t I ( ^ H Wfl I 

ufc «rf*lf^ ^iRts nw«l Wf apc*c tot far f® *ttTOr 
®.fam fairfsn i ’Rst* «tt? nw^i fawtRsr f®fa- 

*r«ft* csrt fa® «ttt>R ait® ^*rra^ «rf®fc® 

^itc^ i fro «rR c®R £*(wtfa®$ «il?r ®t* f® ^i «st*f® f®®*r 
*i ®t*tR* »rf®^ ti fwf <a*f® ®t?n *fffai ®f*®R ^rfo faa *tit® 
% *itc?R ^ i ^f*r c®R ^if® 8 ®f® «rf® tor, 

®t*l f®fa orfac® *tt$cR c*f, ^ «r#ta, f^r 's fa®**f; ®t®tt® 
,®aw* forte's aRtc^r srft i fro ^ff? ® < v* c tR ^®f5 ^•foRt® ^Tm 
®T*1 ^t*f ®rct* %*ft^R ®^® e tt ( > *itfkR ct, 

^ fa***f ®3R-*RfiR I C’ftSPt «lf®53 S^C® Offa^t* 

<*foR *tt?c®fa ^fa^ ®rajr TO®t«R ^i *rfa «r<*f5Tt 'Btfyf® 'f®i$ c*rfac® 
■‘Tt^C^ft ^1 I <^$*1 C®R 4®fcl ^<01*1® cnf^*l 

^f*tfa® <#®f® C®fcl ®fa?TfR5f I 

4®f5 Wtf tot sc®fa?n c*ra?n **, ®tsi s^c*r, 

mim ® a TRt >, f ^*(fa® i fa® ^rR ^ wc*ra 
^RCt ^§*tfa® TO <5 t*ftt«fa ^fas ®® | *ffa C®R ®?T*T 

*lWtC*T ®t 5 TOR ^f® *JT? ’fff'K ®«t1 Ijfat® ^f^ 1 * 6 ! ^PECTtCH *f#fa1 TO1 
*rfa, ®t®l *fa®r c*ri r, ®tsRi \f%f« ^c®r *n, ®tfa?it'0 
*n ; *fa® ®Tsfw<i *tf® c*r <4^jrt ^fastir® i ^f% w^f- 

s®t?n C*R ^ *£$ *?\fav 

<Rtc^i 3W rNc®T^; i «rt^ *mv ^rfirai 

I RfaRa NC® «fC®r?F ^^sf5 

^ vn TOJr «flR i ^ft®rS m\4 r fSww Rifsr® ^t«t® 

«£tfa '*tc®rcr ! i «R^f® r, «rofc*r?r ^ti5'®?r 

«ICW ®?R®?r; Ttm ^ vil^ Tf®R «r$ 

’■R • ^^tc® ^ R, ^'4n>i Tf®tFT?r W'QtRR ^tffror, 

Rra Tf®R fec^r ?rf®rRir ®tc<f <?rtR i ®twr^ wt ^t*r 

toi srtw Tf®R® ®® ’R ^t® i ^f? ^li’f'QRnr c®R ^tR?r 
• <(T| ®t^1 ’TtSJ Rr vil^iRR Rf%fc ^c® ’ftw — 

"• l R < |^C® ^ff^r ^05®t9 ’FTr^-OSfft (arithmetical progression) 
itf* *tftR> >R®«l-ca^ ( geometrical progression ) ?ffcw ^f^C® 



«ftw i* TOfsri V0t*m«vf4i TO % frotftfrfar (o-i ^tto) iti^scnv TO 
TO* to to i to TO% TOc«fo «TO *s?TO to TO 
to*i qfa toto wf tot ^fotroir#* *to, toi ffe* • WSr c*#* 
c^s to topi t f^pc’rtfir^t'sr («*rto) <tjr vw 'TO* 

ito i TOt* TOc^fc**, TO*1 >* ^*1 cro TO«®> 

c«r towt> TOtc*r Tt^prw to >* *1 fee* feftc*. *c* feTO tow* 
«n^ TO TO* | ^T5 ^TO CT, TOfa* .**1** fa-TO 

tjTOa TO *$ i - c*rfiro *rc*, *c»r ct *it*Pr *tfTO 

TO*, TO **lfffC* dTOl *f|JWK»ra *t* *IR1 TO TOc* ntnr I 

C*tf?R ^^ 1 'SfPV-^tTO »tol TO*1 *C3»T I *tTO <<!*&* C*ffeC* 
TO ct, 'swiw^f *ifwn TO* rtc*ir»fafTOfctca* «• • > *W 

t§BU 5^3tto I TO® TO 'SiPf-TOctf 'TOTO <2fC*J* *tTO*to ut*l 
-> fSrfTOiJttsnr fTO* ’TO’ffr <$* W *t*P*1'8 **TO 

TO ^Pre^fpnr «** to *t*w w*f c*ttf5«i 1 *tcTO 
^< 3 ^ to «wfttPT to *31 TOc* TO& 1 TO*c*f ^l-*!WMs 
«hito*i cTO’f’rc TOc* *rtw 1 %f*TO *raTO * 


<*tTO 'SlfsTO S’ST I 

»fre <TO*ts Ttjf to, ^TOc 3 ! *t*tc*r?r TO cTO 

TOtft* 1 toto* TO-*i**tf* »st*fhj i $ TO*ri TOste* TOri TOfc 

cm TOfa to*r to, *r*i ifircs to TO 1 «*TO« TOTO 

•PfORf ( Museum ) <4*f5 <£f ? Pt'9 5> i$^ fpF® • 

<2ftf*iTO^^ v tf«’®' 5 f*i ct, ^t«f *l4wi ^ter 

^stet. ^ TONf ® 3*®* 1 ^ 

«tTOr toto^ 3rt^ ^tPiro fcroto TO- 
TO ^ »wi fro^t ^tf-r« 1 l^cstc^Rr ^c^nr 

^tofT'^lto « TO *tto itoTO, TO TOCTT9«K<tJ 
1 f%f^ TOc»f f % ^Ft TOorcte ’sptfato, c^jpn, f®f^ ^ 

tot^ffTOR-r »rtwfijTO to ^torfec'Ri ^ TOro 

^ "cTOff* TO 5 ® “TO* TO® TO|®1« «*rror-w A c*t -TOf%- 



(>*r wf, to TOfl i 


V&* fwfa I 

¥® TO <«®^® TO*®* «jf^®*tcTO «rw i *® 

>»• TOto TOfc.TO’f to> nt'Q^i TO;‘•ic* TO tor TO® 
a kh 3fct tow ®to «tto ®st *$?rfc5 i TOTO 4® TO* £4 ®i-«ito 
*tm TOTOn a, ®tstMc* x^TO *rrtf<mffet?r TOcTOn p wfroi * 
cTO-*roe* fc\ firfl ®c* ^c®Tto ®*i *\m i *rar «rfo TO®ta 

TO® ?iro wfTOTO TOt® i «it ^sU maw* x^hr 

®TO ^ o TO i TOro *rcTO w ®TOr TO® ^frf^r i 

w®:*t* ‘tfws ?&c® TOTOo* fro V wi, *tttTOw TOtt*r TO' 
TOrew f? ®si, v*i^ «* wTOrc® c*rstsr® wi ^«rtf? wtcTO ®os* to 
TOTO® *fcri TO i wrow fTOw* TO ^t® TOTOcw *tceTO® TOrc® 
®*i to i «w% c*ftTO$t® TO^ft 6 ! *3F TO*i d*i 

ore?l to, <*r*t® *r* ^tTOrc TOrai TO®f*it® ^<n *fw TOfafe *31 to ; 
dfantt TOW *|TO TO* TOTO Wfiffll TO TO^wTO TOt*W 

Xtw »lTOtf®® 4 *fc*tC® I tro WFTO £^J *) fafc I «W 8 TOTO 
TO?f* ^SB®1 >«f^l 

•ff^rftc® «n®ro?ft *it*w wfc to i ^tto ^*i, ®®i, fcfvrtfir, to 
^-®W W TO «TO TOR *^ltCW I £tt>fa t®3-®fa TO* «rf®TO 
TO?ft fan* fam® i swfa ®ts *raTOfaw wr® f®»r *i®t, fw% 

^ P TOto ^froa tom-w wfswwt* f&® '®rt« tosi to ^n fw® 

*®fa <*twtw < 2f^t'Q ?®, faTO ®f**r«nr xR *fa fTO® *frotc® i TO® wfc 
®STO TO& wH TO vftfl «rrxfa* ar« f^«r «n i TOcn 
TO «r^m ct «rf^^ ’frfc^ toto 

TOt® TO ^TO 5 * ^f%c® irfTO ^\, 3rar 

*47riN TOTO RTO-ct? ^®?i-#tc^?r ^fRr® >i?TO ^f^®, c 5 ^ 

xc^« to^'qJ ^ c*re TO® TO ®; *m* c 5 ^ <£i^?r 

TOfl TO i ^ to«TO ^ *^^»iTO TO *t?OT TO^tw i 

C^*TI c^ftc^ eMW CT fiffsR *?&W\ WA, TOl f^fap® TOt® csfcl ®T*T I 
to^ ^i TO*s 5t*ti «rrrV^ TOsi « to i ^TOf? cm 

cTO® ^c»r toi f**n c^R® w i *tfaTO ^to ^nrf^ 

TOfTO^i «TO to to f®^*^TO5 »itow i c»rt 5 n® Tfw fs-TO 
TO wvt wtw TO® *jiffo* ct, ^tcrc?f toj-cto ^x«i TOto« i 
oj^l tow ^c® %Rtt® *ti?n TO o*i t ^ ?TO *vm «tro TOtw 



am* *€t i 

c»rfCT tor ^crot, ^pitoi, ^itot* *t»r *rc®f tosi 
^tol C&tf$~5 l *Tt9 lil^fe faptq* fto cr, TO«f*T »*tol 

TO *tto toe** fro sfctoi <*rtto o«* £*i^r to >« 
toferrs ^to *$® i *rw irrea 'Sf^t'O'si c^rtoi wt* TO«ti 
^rrton TO ct, oft «rt$to 'to^ iffa 'Q <st7f« 

to i to ts®s ®tsi to. TO TO cro*f «rrtofl TO-^c** 
^c«fr ** vitoi *£rTO ^ cTOc® TOn to, <?to*r c*r$ ww 

ftvwti ^ TOn TO® i ^totf-r *TO *tt*to 
®TO to i w #ft, in, uw ®tlt > ^tofa ^ 

'q to ®t#t i toto tow* TO i ■rrtt^frw TOfato* 

V 

-2f|?f *r#TO TOsfts i facros TOfrto* ^?n **to> <2fTO ^T^itcw 
TO*n *f* i TOto^st ^cvr-r «r« ^ *r« to* to*i TO *wt 

TOpt* #» ^rto i to TO ^tch *jfG to*w «$toi *&* 
*»TO TO*1 TO TO i ®c**#TO 5 ** TO ^Rrf*r-*tjr, *t*S ^ratto »pre 
*>TO3sr i TO *?to* TO ^#K, 4*s TO*1 c* to* 

*f®TO s#l* ®rtfac® ittoft * c* *pr ®TTO1 to* 
^tfSc^p cTO fprsr *3^naft *cro *ft* *toi ‘5t s tr ***i TOc® to* i ^®*j®\® 
to to ^toi* ^*t* **** cro fil, c*nu*f to, to* tto cto 
*c<to ®tc* citTOf* TO*l *tf TO*tc^ **? evarrto^ I 

^9 <Wt, to i ^ ct, tste i 

*tpt 9 fc*t«nr ^rf9 s' to i ^?i ^c® c^*r ?f^c® toi to ct, ^st 

pit ort^ftc® nt^®, *!^»tt to i 

^ ^tTOff <=fto to f%rsn, ^1 ^toi TOpnr 

^•^c^^totoT^ f%^®i ^i i 
•*rtf«t®5f%^ *rf«v*rrt?r ^c® ^*ito ^i w ^pr topi?t ^^rfto 
^^9 to, c>ft ^ to nt^ 5 ^ i t5 

TOR^..^»m Wt ^••,««* ^i®, ••,•«. ^ to ^f«rflr® 
f^®?r«t ^to i 





nfast* ^ *t*i fasten, ♦tfawi 

^rotstt* orl 'afm ^f% ?tf*rs ’frcsrc» <st*t*i *e»ra c* t ^fa*tra #m 
to? fares* *&b\ *fa*fC5, c^sm «jfafhr^* nfwtiw ^ «rfTO*r« 
ratn 4*nM stfro sfastci: i <$e* <ut *»ra ^s *fatfw *rt»r nfarh 
^ 5 , T ®t^i $f*t*l Tfssi *far$ tot sre?ra i ^ sfisr-^farM fa^i- 
*i«t* era c5ii sfasi 'srffarec^ i to fa wf^t c?e*r* centfaffar 

^tfasTO* TO* **T*lT* TO’F 4*F*5T ^tfo^ **C*i *# 3FC*3? I 

*:c<fi* fa *tfarh ^rf 9 ! *rfs^ ^si *faret$, ^t*l fafa 

**c?r i c**fa TO* *^ 0 * *ifasr *5*t* to <^i -rfa** 

f**rM *s i ^rsfatftt* ^®t* *TO 7^j* *tfs^ *$&zw. 4*s 4$ 

TOtcs* to c* "rfa fapfa® *fcc5ci, c*fa *rfa ?tfj* 
tost*t itero* «rfa*r® to *^c®r c* *tc* *£*tcsr 
fa?hri vRIwat, c 5 ^ *tc* ^farcc^s f*#t*«t s^fsira, ^f**rci> «rt* fei- 
TOTt* ^ TOft to* ^<sN stTO ^f*e$ *ttc* i 

TOrto #fa era* «rfac** to ^*t* ^TOar *rf**i ^etTO 9 ! i «r**i 
^rtxfate*ft ^faft eftfas *fartn* i *fa ’srtjtTO fafcff’ra **, ^>rei ^c»r 
, ^fafbe faifh *^c* i TOrtw TOC** <TO wfa ^*tcs, ^f«ri *^cs 
c*n ^fro *ft*l sts, ^cfrfaN ^<tfa* 4^ «rfro> *rte^ **«fa c*Hj *re* i 
csRsn «rt**i eftfarcfa c*, 7 di* fostc 9 !* 'QKfrm *^1**1 *ttfaasrfafifa_ 

(radioactive) «S}«tt»lt I *tt*f* *S$J ^*1 *tCV *1 

•jsr ^5tc<i* *rfs^5 ^t^t* fa* ** ^ i **tw$ ^c^mc 9 !* it 5 * ff% 

*f**i Tffaft* *s:ap»r ^rtw* c^ii wi^ i ^®*fa ♦ffaw rffafl* ^c** 
tTO* ’Tf*^ *ff**l < jfaft* < *9S3R ’TOfa ^f**t* C5^1 *»fan *tc*R I 
TOtre »rajrffa « 2 ffa ’Wftr®, c* ^* ^’Tfar ^e*, ^t*t* *r^t*®i «rt* 
arfar i «TO cjt’SI *fa^ ^^** ^ ^’t^- 

*^j »Jtt* *f$*T I ^t*1 ^e*T ♦(faft***?^ <2lt9 

c*rrf5 *TO I 

■ «**rfa ^’tc** «wim «rfa W ^ 9 tte* *jfa%* **:or fatf*c*r c^1 
^ffarte^r i *^c** era •mmus* i '*fe ^pre®!* ^fa *^*e*^ *fa 
•ffac^ i 9 f#5tfa* ^ 9 r* #* era ’tfa® *^ra «rac'.* TO-^’mrm erra 



^ toi i 

fnWf»T® Wn, TOfa n®^ fnntn ^RTI W^ftCW I W| fwntCW Of^ ^ff CW, 
*•»••.••»••• wh cwtkl nvra ^twen TO ntfw® w^cn to nyjH wn 
l&tcw wt? TOILS' W^C® *ttc* l n3CW n® to nfwntC*, cut TO feitn 
^firc* ntfnen to? <^to **«fwk ^ TOm to ntfn ntm *rr^ wm tom 
£ n®tfnwnn n«tf® ^ TO ^nten «$f«tftn nnawn faTOci cnfci 

WfnC®CWn' t ^tWl nTffiS'QflJl'Wk® ( rndionctive ) nTMTn I Tlf^tW fwi 

fen wen cn nnw n7tfe*mtwfife £r®3 nfwnfcw. nfo®n*i stwtenn ‘■ritc^nr 
‘®tt%«rf*l n®n*m fwnftn nffei TOntewn i nitfestn, ^cnfnnfi <nn? *t to 
mtfe'GSiTtwfite *tntc<n nfnn^n n ? ntfn® ntew i cn$ w*c® fwfantn 
^nnn wn i fwfentenn fenro ntwro ^rtfron ntn > cn nTtfeenrtwft® 
nnt< tfwcn n<£ntn ntc*, ®twtn nfnwtt T «w?ntcn, 'sreenn nnenn new new 
n®wm wten fwfestenn nfanti* nfa nhr i ^wi w^c® rjfnftn nnenn <nwki 
nfnnh w^c® nten nek, fwv fnfnnfn ^n* <sfTO ntn% .nwK *nnt TO^tl 
nfem fnsntfn® w^ni nfke® nten I wtcw$ fwnten nffenfa to fattfife 
w^cn *tcnw. *ra W'anfe nsn i ntwi w^n* ^ fwnten^ *|fWw 'TOwnst «m 
3 ? cnenn < 2 T^cnn nn3R wnnn, Wnn ntnn *cnn ^wenn to 

«,••>••>••• nsnn, TOn ^enn <2TOn to it,-•,*.,... tow, 
^tf&ntn wprn TOenn to ■»>,••,••,••• n^nn i ntwfc w^n* »u^*n «tcn 
nffei ntm twtt tfntfn® wn cn, ^fantn to nww nwa? cwtft nsnn i 


sTJprt W? 4^5 *m I 

*n nwnaf^s 'ntwtewn wtarn^n w^cn, TOtewn cn «nwki fron 
wn, ^twtew^ TOni ^twrw nfnsi ntfw i «rm nnnr nf^ emsn 
nnn fne^n n*tnre nten m, cn^wn «*rtn nnnr entewn^ ^twfonr m 
^tw®1 nntn w^c® nten m«’ntwfcwn wr^-nfw nnntn nNwen, «rar®fcw,o*nt 
n*®Kf«fe^n ^nfn^enn ^ nn^ nfnnjttr nten i ^mn cwtnn* 
-•Ren, fnenn®: "«rfn f^wntn w fnwkn^ ^cn (f^w «rtn frotn new), ^tnn 
nKnenn nnewn-^rf%^n-Ttn n^cw, nt^-^m-nten n i ^^ l c® nfw 
'tfenn n«r nw wfanfr cn TOnn (epiglottis) «rfcw®twTc® *nn? nnnt^c^e 
Wfewn trt^-n^ nfnrnm ntew i ^■rnntnwm wn'uw ^ men, to? 
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^8 fa&Vt I 

w wr TO 5 **^ «rtc¥ i w#*r 
?fV3 »TC* TO TO13CTO "Tf®* TO *ff937t# 9&31 TO C3TO1 TO-TO. «Tf®*- 
^3 31 ?® 3^91 TO, 43 ? ^TO3 # tototo to-TO* <sro 
to i TO®* to^i 43 TO®* «rfTO C3*»*i®tc3 to ^5WI *i 

to TO towi TO3®*®fi *lft9l TO3 i **ht* 3fW 3jfTO® 
TOfc®r* TO® toTOe** TOe3j* 3TO 4®f5 £t«rft froc* 

*X $$fi>* fTOr* *iTOj TOTO® 3K3 i «k 3® c*itc3** epa 
TO^tfarc** TO* TO3 m i fa® **jto to# *rf^€l^®i *4tf<i cTOc® 
TO*i TO 31 i 3®2«jt® f*r® to^ 3froi TOf* TO® ?rc3 ®i, *1 3tfac®r® 
®t3t* TO? 31 firot^ffa®! TOcVt to i fa® fH® <®nTOr-®TO!® to *\ i 
f3f®* TO fTOfc 31® H®* 3E3 f¥rc»T f*r®* ^5 f*®f® 31 *3 ®f^‘^c®^ ^ftrc® 
TO TO, <* ft® 3tc®* TOTO ^*tTO TOc®c^ i TO* TOt? 

ft* TO® ^a, t*i ^c®^ ifac® to to, *to *i TOfa-^far* 
®l33*®t* wv fwt aicroret* i to® *tft®i *i stc^fTO TOl 31® *p6 
«TTO 43? wfctlft fa^tft® 3t9l TO3 *cfc, f%® fs^TO TO®* 

^ 33 * totTO* fw *tfhF® i *NPhnroi TOfa® «, c* to® 

TOTOi tot* TO* frofa® to, TOtsn fa* fa* 3c3 to* ®e* i ^^tcro 
4®fr«l3C3farE9* TO*. 3c<<i fa®* fa*i TO&tfa® 3 $to® i TO c®t* *Ffai 

TO®: ®< ^® 3* 31 3c*f srtrot ®f*c® 3*, ®f*l 3^c® fa^TO c*t 

ftc®* «rtror Hf® 5 ® sf* TO?n <rrc^ i to?? ^t^tor ^ *tto ^rf®^ci?r 
f%fTOl »ITTO ^ TO I ^*1 ^fRTO W tfl't 9Tf«n TO W1 nrfn 
^1 fTOTO ®*t3 <2Tf®f3F?it , ft^ (s>i «ftTO) f®rrot?r *uto:4 

^tf^TTO® firoi 5^c® TO^® Ktce ?rrc^ i ^ 5 ? ^iTO^r cq ®it»n TO^f® 
®9, ®t?1TOl TO TOto ^f%TO <sft5TfSr® ^croro 59 1 fro ®^3, 31 

fron to ^91 to, ^rtTfcvr cn «rt«n 3 ^^® to, ®t^i ®*t3 #rf®- 

fap^tc^ wt«| Hf® 5 3Ffir'fl ^C«T, CTO »1t«n ^*TCTO 5R3T <2TCTO ^C® 
®tCTOl TO* T®S^ f^lT3C5(9 TO^t TO 9tfTO ®fTOl C^f^9|9 3tTOl ^fW W I 
fkb *lrtcn f*r®9 <?ftTO 'STff® 3TO®t TO, 43? f®® 5 , TO 31 

».3313F TO1TO ^ «l?r® 3^ 3^91 TO3* i «UTTC39 * f3® t 5 !®3 TO «MtC338 
3fiv3fTOtC3 I <4TO 3TO *(? TO33C39 TO3T® C?f«tC® TO91 TO I C®33 TO® 
gTOTO 3C3, f^fsr® TOTfr®® ^tTOTO fapn TO TOtCTO ^*tTO3 ®t?J 3TO I 
3®®S f3*t^1^9f ^f3TO1 33TO 33W WtC® 9^- 3^t3 TO*** fiftWFf TO 



affwra ai afafa® fayf® aa®: fafat®a ®ft ®ftr i^a^satatcaa fawt 
*fa '*f*ftna ^*ft ®ftr ®fifti ate® i f^T5^t?r a^art ®*a ^pr $tfcft. *if i 
'®H C ® ^ ®%a faan w al wacata al a^aft ®fti^ & 

®*W-aaa i ®fatcaa ■aft^a.^ ftfrft da a^ai ate® i «®s ®pj 

®«fc®®fira ®®ma ®t*ifa® <2tc®f& (ceils) afaatc® i «rfateaa ®t*ifa® 
<2tt®t&3fw ( taste cells )• ^att® fatal atC® I ®tataatS? <*tM- J 

®ta ^ ^carc ®ft, ^a? ®tat£ «rc®tcfcr ®tfrfat® ®rsf$n atc®i ®fci 
f®f*K & 5 , ®tC®^ ^ ^tfcft a«fTa®f ®ta ^ICW ?5 fW, ®«fft 
< 4 % #ffcf®faa a«Ua®i ®ta ®*S 'Q 3 *tfiftft I a$a ^tafta* at® 4 $ 
afaaft «n%i a vs -, ^t^t*ss{%^ atai afacais® ate® afaai *fi* afaau 

atee® ntwrai? ®te?F$ ai® ®w«t ^ aftata al^ai ate®, «aa? 
®t 57 ft* '‘fe aw ajj®sr ®taft ®ftr ®faai ata 4 ! ®faata ®fa«rt aft i «at*a 
acMw Wr sfacaa w ®®ta «r«tw% i ®tai ai a^ca ca aw at® 
^e®«?®, ®tai firarft *tf®® a§ai ate *i$a at*n fM® a $91 wita c<ft® 
a$ai ate i- c®ta *a® ®tatcaa at® ^ca faata *101, cat ®tateaa at® 
finsrft afaai ate® *nif fa®ffa® at ®fa«i a?a ®tatea* at® f*rc»f 
®taai fa®*to atc®a ®taft ®taaia ^f®c® arfaai 1 cat ®® ®faaft 
*m final Hf®a® ^rtc^a «h^f i gteaferesa ®a®i 5 VT^ ’ja® 1 ®® 
w saj a#afa atfire*!® 4 ®fci faeaa a® scant ®fah caa ata*i ®*i aft» 
<a®fcl fafa® astetf fafim zzmr *tn if^c® ntai ^f’fsa aca 1 

^ar yfff«*n «ita?n f^ic®^ errata *rr^ai 1 ca aaK icaa atatt 
s ai caaa aas, ca^ aat 4 ^ca faca c^fa^a 

«rfata ntwn at* an ^aa f® atfl^ta wfo atat? aat^® at a'tca ®tatcaa 
«rfata *rtwd ata al 1 «rraai ataf^®s s <2r®f?r «rfafa «iaa® «ttf^. Uk, 
«bt, f®®* aa? aaat®' 1 ^aaffa®^ «rfa^ ^ ^r®ta 'arafa -sjaca a®— 
af®a *®a? vta 1 c®a c®a acaa *iaa oiat ^bi, ^tafcaa feajj* 
aca i c®aai ®tatai ®tg »aa? f^rl ®»pirtfl*afB 1 ^rafcaa ac® ^ aajaa 
foRata *tf®® a^ca errata ^Cf® aa al, ®tafai fiwi "'K ®faca^ *at®n 
®ca 1 *aatca fifaffa a® ^ac^fwcaa ®ta ®t^j ®faal ate®, fa^ta *a<- 
afva afa® ^atafa «ta*i ^®cafca ®tar ®ca 1 f®® ^ ^af®a® ®® 
aca 1 c®aai ^f®f?r^ fai 2 rai^ 3 , ca. aw aat^ atf’ita fifan 
ataai^af aft, ca$ aw fiffa^aa ®ft ®ftr ®firai ate® 1 
s 



(>* vt mtn i 




-x."« 

i 


«rt®a wc^r «rW*r fr**t ®tei «rtc*rc ’*« i ^ ©fo 
«rUrTi ®ta fa®n Tjrt fwt*\, 4^1 frofa «rtTOr* TOff® i 
ql®^ *ilTO i ’em fo=h i fc®n, ^’Nr, TOr, ‘^TO 

*®rtf?s «itto sifMfar*, "*tc4far* ^ fe®M v«r$ f%c»Hr ^fe- 

fai*TO *«i i cq 3 tc® TOti ®TO «rfTT? TO, to ®TTO 4*f& ®T*« i 
to*ff toct f*f9 5 f e i toi ^ to ^TOrtors c^^ttot w, to 

*froi arc^ i **. 

fafc «rfTf? tfTO®s fesTO te»ifirTOf s^r® few ^rtTO ®f*r 
t$c® *ttwi to i fa*TO a toi ^cto 

toi 3&TO$. ca ypn ^TO TO.c*tt ®iTO*r?r ®®®«fa 

faf®a f%f®» TOTO 4 *r? ®®® 9 f*i ’tw TOTOrt $v\ *rar i >vr <5 
«rcir *.if5 fojg* sn i TOf"tfc src«rr a*®®^ cTOf c®H 

'BrfTO <as*i ®%® 4C trc?r ®tsl fare ^«® s— 

■* ' 

fetafctfa® Bt«TC^<T *rtTO ** *®ffcl (*rw <srs*f ®re i 
ftfaa ,. *»* „ 

tost® to toto fafam ®tro toqsi to =n; c^ fefawz 

TOTO ^ fare ®tTO •it'Qal TO, TOl fafa® ^*r i 

fafa ... ... ... « ?$V3 <t\r fafasffa I ' 


®i^ ... ... ... 'i s^r® ofc 

TOrfa^fa^ TO 5 ? ... ... • *8 

^fTO sfac^trefafa® ... ° ■ ° 8 

TOroffc ... ... •*••€ 


•mt ® 5 TOTO *t^tc*w to tow, <ro? ®s*rre fafe, ®vtre to, or* 
f®®* ^twi toW tow nr«$i to i farero TOf®rre f?c®r ^f«T'f%® 
*iK fnfa® wai ?tc^j «rtTO to i 


TO 4 ! 

• • • • • • 

«'** ^C® 

»'i^. c»rc®m ^ 


• • • • • • 

• 'Ot 

» 

o *b(t 

» » 

TO 

• « i t • • 

.«»8 . 

0*1 o 

M M 

few 

• • • • • • ^ 

Vo* „ 

. H> 0 


*- C.. 

/ *tta^f»nrQ ^TO TOc*^r »t®l froi, ^>ww wf® frofo ®t3 
aitcTOsrt ^n i -* w^r ^rc®fe»isT i 



5mt 5WCTT ^ Hfvfc ^<41 | ^ 3 . 

▼ti am tar *wn *n ni cntfc *• nti nitai icn 
M'ltl ’ttWfil 11*^1 5^ftc4 ^JtC*fa «RT|f® 

tsfo *.*$& •*% -rtftfjT «re$t* *tRrn$cna w nw 
. *ifirclt® ^9tf^n i *tc«r^ nt^ntes ^it^, 

cn»t ffac® «ttn if* i *•• ®pt aren •*« ^tc® •« ®f*r fa&ji nt^l- 
c*tfa* iwtn^ fSptfon nti ^fircn n® ^ftn^afa® c^tn stfsfajFsi 

ntRKl I Wntf nW« fcfta i fa* 

, * 

(oasopbngus) <2ffafnm ^T$ \ 

itntifa* We^ nfa® ^Ttn ^vrmonr c*tn n*n* ifasfc* fam. 
wiww ntntfan *caWi n^si faww i fa* *f*i ^rfcnrt nc*tn«rc* nci i 
®l5ttars *r* w* mnftn nffat* ¥*rs ^$**t i ilnfsfa? »wc<j *ifcn- 
®tsfar?r stfsfaprts nfa* *rtntor?r$faran$cnn c^tn fat-m n**# 
nfa i cn nro *t?K ^w* itar n ^r«r «rfnl itawtcw fane?* 
nwrwi ^®j* cn^ w *mctf?r error *|aft *mn ntnntn 
^nnrfr *rtei i «rcn* fart** ntsfte $«re ^wi wn «rtaft 
ifac® *itfiwi i ftati ^s 9 ! i fant** ntrt iwtw nw i 
wftnfror *H *fa*i ^ sfitt*i $cn, *<rtfa wra «twr- 
<§tei «rfv?r cnrft «piw ▼« ni i «ir&t*r *iTftf *icw ntm nt«n *Wofr 
, «rW? fam «sj®L*f ven i own *mN «rtc*, nwcw 
ror fab, rore OFtRrfain, njTaptfH Ttti ^ c*i®.. c=nf%f®r«tc^nr itnfofa* 
«m*i n^ tatfir i ct nro W< ^fire«T '*rsrs>fe 

(acid) nf»nn i fW n^rfen own vn? 

n^?tCR ct, ®t^fonr «rW? «rfrn\ «w nen i ?rtnt5f=^n*i cn^fnnr 
** ®tcn W i cjrrfiR, ^ef«n. C3tfnn 

farf^r, ent^tfn^K entf^m, ^®3tfn i nnw nnw am nil 

cn, ^ ftaeari w ¥em «nntn «rti »piftf i tom ^rtifar wn 
^re?ntc® «rhrtari stn ffa itap i nfv ftPrt ntn^fi^ 
^rWn wpfof ¥tnm iwruw ^rfnnF®?f ^3r» 

nf^cn ^opf men itt-'ffe stn ’its; fa* innti cvtnm 
nr®n m m i -ffvi nw *tici nfirn^n <rfaF i v*tti 

i • ' * - 

n t ncn fr m cntWwtn ^iiTfarrcn^i itirt ffn n?f?nn fnaffcic^i »pr *ir 
n*ffa*r, fnl «rWr ^lt««1 nfi \ c*ttWnfltn OFfcni? fnFH ’ft* *lfbf 



(>a *a, ia twm i 


I 

staca»a ^ata jhc'i aft ^fact fa<re «*cna ^tata tafc a* i 
afirsfa sc^feia ta ef«r a$a ttcf i ftfe-at tt% scaia ta sai 
a^faet «w®i afa tta i 'acaca* aca a^caa ca, fa& saj c«taw^ ta *w 
«rtrt* afact, «ra«1 ^n a^ea, fa^ >?t fatfte a^ai atca i 'tca^ wa 
ttaj ^t^rta ffa at faatt cata a'lata ata s te i ^tata ^*t cata 
atac*!^, ca afa *rtaai *r$rs tt$ aftai aca a*fa, c*fe tt'srS ^atca «rttt? 
fta a’Sai *\v$ \ factvflafi* ^ataat ca-oai aflcscs i —>•» <®tt '*ca 
••> <3tt aa*! ® afaai >q atatat B?cta ata^tfa-faftk <uait 
tfe 5 ^t^itai faf«f® a*faai ttaannss fcfaa taa® tta ataca ^faa*$a- 
fai cata aa: fafsa ^ratcaa #M sr*?ta 5tac«ta fata tta afact 

3?faat?t ^c*r ^f5 t*Kl tt?€ta aca aa i ca*aai ^ca t?rtcaa ^ta 
*ttr arfaai. fe^acaft tf^ata a»faai ca^ct i tat 'Q. fMaa a?H staa 
fatteaitta ataca cata ^attta tteai ata ai i aft gfal ^f5 ca*r aa aa, 
<®tai a^ct <taca 4a*f5a, tea ^ta ^a^a «i<fc tea tea ^scaa^ Mttta 
tteai ata i afar cata staei fal ^as f®is* irar fafete atcat <®tai a^ct 
faf%a taea faaafa cata ca*ta ^tea fafc *aa? cata cata Tfca few «tat? 
tNai ata i 5 *te^ 'aea^^ft tateta lafsf® ca*faait facta , ®rttt? ttoai 
ata ai i 'acacat aftai atca*a, *ra* fefaa tt^cs “ata ata” 

w c&5 c&s” ^^rrfa i few 's fal ^attteaa ^aa a'tcs? catttca^ ^aaat 
ataata w frfa? vPFta «ta^ faf^f® >daea fei ircaia a at eat a^faai ate^a i 
era ai catff fal^ta fae^ ^faa^ aa faai ttc^ i 

acatafaa tea act ^rttteaa tf^a facta aMfaa* tfaa^a a^al atea^ i 
■tta^ catt ata ca, tfa?a ^ha^i sta tt^c^c^ i fa^ aaata atatfaa faetaa 
caftca? tteai ata i ft^ ^fe fafc «ttta ^ae«i f^a i fa^ ar^t^ 

^af^ta cata atata^ atata ^tt ttet at i aaa tt^et ^®ea few, «ia, 
tatt^ 5 sfcaia ^ttteaa -teatW^a^i af% tta I ft 'q ta»eaa acaj ^rtrta atat 
t%a cata faf^a^ afaatc^ faai, ^tat f^a a^ai facta aa®f aea i caRai 
^®jta^ faf^a^ta ata*i i ca aa is tpa ^a tta a*caa »aa? fai sfai^tttcta 
^rfaa? ^carn tta, ^tatai few ^ar *rfcat t^aafcaaaii ^atea «rsjta^ 
•aait faifaa<®ta atat i ^f^ari caeta tjpa ^a* acta t^t ^r^eta aai- 
faw tja^teta ^ “ttan” «tc®a «wtata wrv «tt ateaa i ^ae«r aata 
i *t®aa aafaa i "attta •‘Ptaata >aa»t faf%a®ta atai ^i®7ta i cata cata tt^f* 



TOtor* fa<iTO s^-ii i ^to?h *c«f .uw 

fa^fsTO ^ta*t to 9f$c s to* 1 ^ <iWt* fTOi TOfa ifv fN 

99 , ftfe 'TOtw TO* *ito to*f i *prc9 ^cs* TO® f®ira** citn- 

^«rc i c^ w? nm\ ?wi «rtcTO fa& starter ^far*R, 

C9^ *U f«C*F TOt* «f®J« ®9 f^*! | CTO C^t=T W9 ^C5pF $9f fTOT9®S 

<rTO^rs TOffir *rfe* ^«r® ^ 9^91 faro^. *8tTO faSI to TOn «ftcro 

CTO C9*M gfC*T C?faC® TO*1 TO, fW fWTS «Wf 5 fW fife ^ 'TO® 
TO 5 * w »i® wt? ® 99 1 ^tto cw* ®H* 5 »rf j srlTf «r^:-i ’TO* 
TOt**r fwi* ft® fTOft® i <*V ®t9M fTOfe ^trci «, yx fTO« 

TOf*r aira*,*® fTOs to *r*rrf 9 i 9V91 i 

# 

*r#tC9* C®tTOI TOTO^ ^1 9t9t3 fTOT* TO** St 5 ! 9^*t* ®m TO, 
®tft, SttTOc** *TOCfa'®1 W fawter *1$®TffVl ®®®TO *1TOfa® 
Wc^i *TO* fan fTO® 9§c®«> to® few TOtt*r* 

"TO ffifS TO I TO® <TJTO* ®f*9l 4® 9M?1 ®t*T TO 'Q 

ftfa* TOw’} TOt* ®rt39l 9f9 STI I f®^S fafc 419? »RTOF TOT* TOtt9* 
C^srar*! f**tfj* 9* 5T1 I C®tC®9, Vf*TO?l99, tfJ&CTOM ^TOfV 

*s x 

<*WCT few TO Wf® «tfTO ^fh?5 ®C* I CTO TOJ* VtfilF* 0|*R 

* 

TNRt *TfTO 'SI* 6 ! ®f*C® 9^C*T fa 9 fafa® ®E9®fc f*99 *T®J ®*1 I 
(>) TO1* *tf*TO uw»j i2fJ<T ^391 ^f&® CT, TO C9^ ^tTO 

^ft9 >r"^c 4 ^f^c® <to i 

(^) »?t^ f«?r^W9 to 51^1 TOc® f«f^i #tf® n® TO^rff^® TOfl 
TO fwt<j ^-5 ®T^91 TO91 <2fCTO^ 1 

<«) ^ f^9t^ TO TOw<rt ^fac*r 5f®r^!Tl; TO fofTOr fTOfs 
TO1 i 

(8) ^TfCW9 Wf’t ^^'S 5 ^^511^*1 ^991 tf»CTO^9 I *• 5^C® *• fwftl 
¥t^ ^fTO <Sf««l9 ^pt*r I 99*F 'O fefij ^Ft<^ 

^*Tt*t9 TO att(%C»I T«r W&ZfS TOT 9T^® twt9 «l@ 5TO ^tTO 
TO 1 fTO8 ^91 TO i 

(*) 91V 9 ^ 99 ^ TOrtcTO ^i^Ftfir ^tTO ^f^c® 99 to *Vc»r 
<^#9 ^TO atsi ^Ffirai «r^r TO fTOt c«rh* ^f%«i «iTO ^tTO ?9 
»i4% TO?f® TOf* ^f99l ®C9, fa®fa *fTO9 «rfTO W ^91 
l ^<991 fifTO C«rt® TOsi 5^9 T91 9t9fc® 



fassto I 
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510. ?rt»ii fa4® *tfC5r i *5ta 5*31 «*f^r »rt«il 
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F.OOD. 

Translated fram Rai Bahaduc Dr. Chuni Lai Bose’s book on Food. 

(4) 

The Digestive Organs and Digestion. 

The food we take must undergo a change in the system before it 
becomes 'fit for nourishing the body. Rico, dal, fish, meat, milk or 
bread, whatever be the substance \je eiit, it rnn not mix with our 
tyeed in an unchsuged coiuliiion and contribute* to the repiiir and 
growth of the body. Bv the action of the various digestive organs and 
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the digestive principles contained in their secretions, food is alt’er&d 
from its original condition in such a way ns to nutke it easy of nbstfrp- 
tion and assimilation. 

Our digestive tract may aptly he likened unto a tunnel with two 
openings, the entrance being our mouth und its ex|t the anus. The 
various structures situated within the mouth, such as the tongue, the 
te^th, the salivary glands, &c., help directly or indirectly, in the 
process of digestion. 

Teeth .— An adult person has a set of 16 teeth in each of his jaws 
which materially help the digestion of # food. A child depending 
solely upon milk for its nourishment does not require the u|e of 
teeth; but when solid food is taken in any form, we ean not do 
without the teeth. With the loss of teeth in old age, we suffer 
great inconvenience in taking and relishing our food and we often 
hear old people complaining bitterly of it. There is a common say¬ 
ing in Behgali that “ it is only when Jdie teeth nre lost that we 
begin to appreciate their value.” The chief function of the teeth 
is to break down the solid food and to reduce it to minute fragments. 
Unless this is done, the food cannot be intimately brought to the 
action of the various digestive juices; the digestion would thus be 
imperfect and much delated. Our teeth are the only organs to 
elfcet this minute division of the lood. . 

The functions of the various teeth vary according to their shape. 
The four front teeth in each jaw arc flattened and pretty sharp like the 
blade of a spade ; they help us in cutting the food and are called the 
incinors. Is'ext to them is a blunt-pointed conical tooth, calledthe 
canine, one on each side of the jaw. These attain great development 
in size, strength and sharpness in carnivorous animals, such as 
tigers, cats and dogs, and are also numerically strong in these 
animals. They arc altogether absent in herbivorous animals, snch os 
horse, eow, sheep, buffalo, &e. Wo have got four such teeth, hut 
they arc very much stunted in their growth. These teeth help the 
carnivorous animals to tear away the flesh from bones, and naturally 
they are very strong and sharp in them. In our ease, they merely 
supplement the action of the incisor teeth. Behind the canines, there 
are five broad-capped strong teeth on each side of the jaw which are 
called the bicuspids and the molars. We have got these in common 
with the licrbivora in which they exist in larger Dumber and are 
much stronger. With the help of these teeth, these animals are 
capable of crushing down the hard steifis and brauches of trees which 
largely form their food. The solid food wo take is reduced to a 
pulp by means of these teeth. We shall discuss in the proper place 
whether theie is any causal relation between the kind of teeth 
|>ossessed hy an animal and its food. 

Tongue .—The food, as we have just observed, on entering the mouth 
is first finely divided hy the teeth. The tongue helps the action 
of the teeth by # collecting, hy its rapid movement, the scattered 
portions of the food within the mouth and bringing the same to the 
teeth to be worked upu i by them. We must not do injustice to 
the tongue by supposing that it is busy iu enjoying the taste’of 
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the food; it faithfully perforins the duty allotted to it by naturo 
and it thus worthily enjoys the fruits of its .own labour. 

Salivary gland*. —The food not only becomes finely divided within 
the mouth, but it gets thoroughly mixed with the saliva. This is a 
thin, colorless, slightly opalescent fluid secreted by the three principal 
salivary glands situated at the base and on each side of the lower jaw 
and which communicate by means of narrow tubes with the cavity of 
the mouth. These glands become excited at the entrance of food into 
the mouth and commence secreting their juice tvhicli pours into the 
inouth thorough these tubes and throughly mixes with the masticated 
food. The saliva not only softens the food but transforms the starch 
of - rice, bread, potato and other foods of a similar kind into sugar by 
the action of a special ferment called ptyalin contained in it. Saliva, 
therefore, plays a most important role in the process of digestion. 
Here in India, most of onr foods contain starch ; it is therefore very 
necessary that we shofild keep the food in the mouth as long as 
possible in order that the adtion of saliva on it may be exerted 
to the fullest extent. It we masticate our food slowly and do 
not swallow it too quickly, this notion of saliva oh food is fully 
maintained. Too rapid gulping down of food is very injurious 
to health, being one of the chief causes of indigestion. It gives no 
time for the conversion of starch into sugar, so necessary for the 
digestion of this particular kind of food. Hence indigestion is one 
of the results of too quick eating. Besides, much valuable food is 
uot utilised iu the system but thrown out as refuge. It has been 
asserted on very high medical authority that slow eating in one of 
the best and simplest remedies for indigestion. The common practice 
of stuffing the mouth with food and forcing it down as quickly as 
possible is open to serious objection. Sir Michael Foster, the great 
Physiologist, has made the following interesting observations on this 
point — 

“ The adoption of the habit of thorough iusalivntion of the food was 
found to have a remarkable and striking effect on appetite making 
this more discriminating and leading to the choice of a simple dietary, 
and in particular in reducing the craving for flesh-food. The ap¬ 
petite, too, is beyond all question fully satisfied with a diet consider¬ 
ably less than is ordinarily demanded. The experiments showed 
clearly that perfect mastication produces great, economy in nutrition 
and a remarkable improvement in the condition of the whole in¬ 
testinal tract. The waste products of the bowels were not only 
markedly reduced in amount hub actually became odorless and in¬ 
offensive.'” IVopical Hygiene. * 

We thus see that, if we chew our food projierly, we not only can keep 
away diseases, hut could actually save much money which is lost on 
food thrown out of the body with the waste products. It is real 
econoipy in every sense of the term. 

The three glands which are principally concerned iu secreting the 
saliva are the parotid , the stiff-maxillary and tliVi sub-lingual. The 
parotid glands are situated, one on each side of the ear, behind the 
ascending portion of the lower jaw; the other two lie against the 
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inner surface of the body of the lower jaw, oue on each side. AH 
three communicate with the interior of the month by narrow pipes 
which are called the ducts of the glands. The disease commonly met 
with in children and known as Mumps, is caused by the inflammation 
of the parotid glands. Besides these, \here are a large number of 
glands of smaller size from which a kind of slightly viscid fluid is 
secreted wliioh makes the bolus of food slippery aud helps its easy 
passage downwards. 

Pharynx. —The back part of the cavity of the mouth forms the 
pharynx from which a narrow tube, the gullet (Esophagus), begins, 
joining it with the stomach. The musoular* lining of the pharynx, by 
its contraction, pushes the food backwards and downwards into the 
gullet. There are numerous glands in the pharynx which throw out a 
viscid secretion which makes the lumps of food more slippery, so that 
they can ensily pass through the gullet. 

Gullet. —This is the narrowest part of the digestive canal. It is 
about 9 or 10 inches long and abodt f inch in diameter. It oom- 
mences from the pharynx and going down behind the wind-pipe 
opens into the stomach. There are circular muscles in its walls 
which, by contraction, help the passage of the.lump of food in its 
downward course. The opening of the wind-pipe lies jnst iu front 
of the upper opening of the gullet. The food, therefore, must pass 
over the opening of the wind-pipe before it ranches the gullet. If 
nny particle of food, by accident, gets into the wind-pipe, a 
violent fit of coughing sets in, which is only an attempt on the 
part of nature to throw it out. There is, however, a wonderful 
mechanism by which such accidents are prevented. A kind of lid¬ 
like structure overhangs the air-passage, which is called the epiglottis. 
Now, when the food reaches the back part of the pharynx, the lid 
quietly drops down of its own accord aud completely shuts the wind¬ 
pipe. The lump of food slides over the upper surface of the lid in 
its passage to the gullet. If from nny cause, the lid does not fall 
at the time of swallowing the food, there is great risk of the food 
entering the air-passage and causing great distress and sometimes 
more serious results. Mothers should take great oare not to put 
milk or any other food into the child's month while it is crying, as 
the air-passage remains open during the act of crying and there is 
great risk of food slipping down there and choking the child. 

Stomach. —The next part of the digestive canal takes the shape 
of a water-carrier's miniature leather-hag forming the link between 
the gullet and the intestine. It is situated on the left side of the 
abdomen, its upper part being narrower than the lower. Thera are 
muscles withiu its walls, which, by contraction, cause the food to 
move from place to place within its cavity, thus helping the thorough 
mixing of its contents with the special digestive juice secreted by 
the stomach. Under the miscroscope, the iuner surface of the stomach 
has the appearance of a honey-comb aud within each compartment 
may he seen minute openings which ojre the mouths of tubes leading 
from glands whom function is to secrete the gastric juice. It ooutains 
two digestive principles, the pepsin fn soluble fermeut or enzymn) and 
the hydrochloric acid without which nitrogenous food like meat, flab. 
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white of egg, cheese, '/at, &o., can not he digested. The albumen of 
these foods is converted into soluble peptone by the gastric juice and 
in this condition it is readily taken up by the blood vessels distributed 
over the walls of the stomach and the intestine. Besides these, there 
is another digestive principle (failed Itenniu , secreted by the stomach 
which causes clotting of the ingested milk. During the digestion of 
the food in the stomach, the lower opening of the stomach which is 
called the pylontx, remains lightly closed, so that so long as the 
digestion in the stomach is not completed, the altered food, soft and 
pullaceous and known by I lie name of chyme, is not allowed to enter 
the intestine. 

Intexfme .—The intestine is next, to the stomach and forms the 
longest part of the canal measuring about 27 feet, and is thrown 
into many folds t.o aeenmmodate'itself within the small space of the 
abdomen. It consists <»f I wo parts, the small and the large in¬ 
testines, of which the formei measures about 21 feet in length and is 
much narrower than the lar&o intestine which is only <5 feet long. 
The small intestine is again subdivided into 3 parts. The part 
next to the stomach which measures about 8 or t-0 inches only is 
called the <t luxteiunn A tube opens into this part of the canal which 
is the common duct of the liver ami the pancreas which are situated 
on the right and left sides respectively of the upper part of the 
abdomen. The liver sei-ietes the bile and the pancreas the pancreatic 
juice and these reach this part of the intestine through the common 
duet and freely mixes with the chyme as it leaves the stomach. The 
pancreatic juice is piim ipally eoneei ned in the digestion of fat and 
starch (the portion not acted upon bv saliva). It also helps the 
digestion of pmtoid food. Ir contains three digestive principles which 
arc of the nature of ferments, the trypsin, the <nnyl<>pxiu and the 
xleapxin and these respectively help the digestion of proleids, starch 
and fat. The bile also slightly helps the digestion of all kinds of 
food. Besides, it is an antiseptic fluid and prevents decomposition of 
the food in (lu* intestine ; it has also a slight laxative action. The 
pancreatic juice and the bile help the line division (emulsification) of 
fat which in this condition, is absorbed bv certain small tubes called 
lacteals situated in the villi to he presently described. 

The next two parts of the small intestine are the jejunum and the 
ilenm measuring 8 feet and 11 leet in length respectively. These 
contain innumerable "lands which pour into their cavity a juice 
called the suceux cutericns. This completes the digestion of the food 
which now turns into a milky fluid called the chyle. In these parts 
of the intestine, innumcraldt- minute prominences which give the 
intestine a velvcltv appearance an* to be seen. These structures are 
called the villi and they an* lined with fine-blood vessels called 
capillaries and contain pipes called lacteals communicating with blood¬ 
vessels. The chyle is rapidly absorbed by these and carried into the 
blood-stream. The completely digested food is next carried by the 
, blood to nil parts of the body and appropriated by them according to 
.their requirements. The undigested portion which grndully acquires 
n more and more thick consistence passes into the large intestine 
through an opening protected bv a valve which prevents the bid*- 







ward passage of the food into the small intestine once it gets into 
the large bowels. The large intestine is G feet long and is much 
more capacious than the small intestine. Here the contents undergo 
a process of fermentation by the notion ol certain minute organisms 
called bacteria which give it an olfensivV odour and convert the rejected 
portion of the food into forces. This finds exit through the lower 
opening of the tunnel which is called the anus. Any traces of 
liquid food left unahsorhed in the small intestine is taken up here. 
It was formerly thought that cellulose which constitutes the hard 
coating and fibrous portions of many vegetable substances and which 
is allied to starch in its composition, can *mt. he digested by men. 
The herbivorous animals live chiefly on cellulose, straw, grass, branches 
of trees abounding in this mateiial. It is now admitted that cellulose 
to a certain extent is utilized by men as food in the large intestine. 
There are circular muscular fibres in the walls of the small ami large 
intestines which, by contraction, help the onward passage of the food. 
This is the peristaltic action of the rtitcslincs and it helps the act of 
defalcation. 
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C«TO TOtfaWt TOTOt* TT#® «K®FF TO TO fifefafVtitfTOc® 
cropr TOrotanr »rcTO aTO ?f% TO i afc <®tc«r to to 

fro TO^fo TOrflP'ffa fc*ttfaTO*ti TO *ito frot^r *t< 
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ifc® *n i Gpfpfc fro wttrofc’M tTO R45tft'« p^cto, 
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uifcro acTOv arfaai *faro i TO®TO*fca^ aro mcz* ca, 
fSplJtfMto® TOr- < tf**rtca s * *tc*fra *m c*\v* ^fm 

faro faPH i mtmcn TOa fro TOfrro mcmm fcif® ipfaTOcaa i 
att wR* catena arortara? TO 'TOafaa* §*ta 

wm afror i at^to «f»i, aasTOTafe at*atw ^sjtfo ajaTOT* ap-tfr aaro 
cat$ a^a TO«fcato* *t? M fataa i TO a^a* TOc®a tot atatc® 
to, TO*fta^ TOta mm facna cs&i TOeto^ i 

cwa cm, fa, aalfcaa a® ^ ca a^c® TO® a®«fcac^a a;®a artfaktaf 
TOaTO faro* a^TOa i 

artfc *fa® i— tt!t» aa. 'acacV$ cafaai atca*a, fro cto TO& arft 
srvs to ®tai «rcaca»^ wtwa ai ». ^cal ataa* mm «rTO faatf® f* 
^tO[ i Kate*! CTOs TO^F^rm ^**1 TO wmm cafac® TOai TO i 
aFfaTOti atTOa TO cTOh TO aa, cwfac® facia to aca i TO 

TOfl alfefl ’TOP®, ata TO »f^TO fro ( weeping willow ) | C? l^ «RF 

TOtnnr .cTO * ^m't >wtf<rcwcai «»t^i i TO^f5 

>t^i cTOl rTO ^Ttcta to i ^rwfc»r5 Tf^i to TO 1 *1 

?CTO ?Pl TO f%w Top I TO TO TO fro C¥^r TO TO- 
TOti *^n TOai to i TO&ff ?W®ta TO1 's’f^ «f*rev Jroi ^toI wi 
to i TO mm cro ®tfa ^ tot® TOc® to, TO1 *fecm 

M CTO «TOTO TO «fCTt«R TO I 

aTOlTO cr®«fTO TOrrtr® cron TO ( seasoning: ) cafe al TO ®1 

•TOi»f cro to 5 ^i TOf cTOTO *h*to i TOarc^ TOTO f toto opfroi 
aW to i TOta *tw al^rtt froi cacaa ala aroW ^ai to i 



ftfor i *** 

’TtSJ I trfst* *1W *tfe*f«lt5 m 'Z&Fi v*i *11 
^tfa^spri tfm <ftrc ct ^^f< 5 ajtfc n&ps a»*fci ostfc. tifcta «4v *tfcl ten 
faap« W S* i 

fcsi ^h ’T’^tPF caot frf*»i f**i ^f^n srrcfr* ste»i afro 

«rtc* i ^stc*ra wrot Tf^ *st* c*T9*i <ft* i *&* *f«c*nr 

** th a*faai artcfca qrc® ^ar$ai «tf% f*rlfi stai trail 

w i s«r <ans 'q st$«r <u* s$*i at*, 'stt «t*tj* *> set effort st<c»rc* 

c*rtn *firei »reai sa i 

®t«n tt<n rttftt i— 1 ft%cyft?rWT|».^w sttftcta *^ta arfti **f5 
" S itc£sr atfasi ct^ *ftar ^fctesta nt* tfctftow fesa fsai arfcttftai 

tWi Ft»lftc«[ tttl St* I SC^PtCatSt^PS* ?t*C*l 

frfcs sjtcttfSwt fy*i states* wt« til 5 r*t* *fw* ^faefcts fafijs trf%«l 
?Ww #TC ^Ftff StSl «WS* S* I f%* oft *ffl *1* *U3T^ *lt*tS 
^f®t=sr »t* ?rt*i st* i 

**it^fsft*ts <$*? *ifar i—stafo^fa* c*t*ftpss wtfa 3f*t*r *tt*- 
fafaats fastis a^facs «f»i fsfofc tfcn at*, «nst c*taf$s <*t£* *tf*stc1 
««rtrtFc»T ^rfafsfaaft stai «r|3Ft^ s* i fa* *t$* sfa® *» 

*t*riK fafas stfacn fasi s^t*r, c*tsftc** sfe* tsta c*R fawi 

S* ^1 I *FW W* ‘Sgjsfa**! «tai fafas «ttC¥ I fc««PI fa®¥ «**.- 

fafa*CSa « 2 f«* fatl, trfSI «rarrca afac® *ttSl *t* I 

*at* ttfawfa* »$St fa"T* I—*fa ’iftttl C»T5 ^t«- 

fac 5 ^ ^1 ^*n w 'stsi s^c»r ^stes ti ■ftowf ^f%w 

s^*rt^ «rtc^ i tftr ^s*i^ *ffwtrt ^s^s 5 ss, stsi s^cn ^stesf ^fv'i tfl 
*itt *n i f^ fa 9 itcs^ ^rf^tci ^tv.'Q «itc¥, 

•tfiprti'a f^st^ «fsi =rcs i 

^t*n «w i s#*rft t^tc^r?i vi ci Riftiot^cw 

st^oi, starts? a ’Ttctf ^t^tfs<( 9rt^«n ^jt^r ’iJt^ J ** **\> 

cs *w*s wsi ^Ffiiit«[*i, wwi *tt^ to*» i ftiPrni- 

8JW5 Slt^^rtfr *F$ ^t?Rt^C*F9T ( SCS3 S^St 5 ? I ftw® f #l) ^WRhI 

5Tsi ^csrc i «r«rw^ ^t»rf«w cs f%?rt j rtst^ 5 i r ^Tt^i, whim 

» 

[ s^«!i i * »rta ^f^itatN ^hfc *% ^TMa ^ta*t cs <*▼ 

«£J^ta *Ht®8^ ( parasite ) <8tS1 Wtft®ta VWW I *IM Wi 
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l^n f* if, «tn 

fMaftii*** i #Wf to A to «?t* 4 to cto crrftnHfl 

*ft* TO to toto *Tfo«r lit* **c« ifcri & to dtfwtft 
*1**Ito *n utw-rftc* to n i c*to«?i* *rott, TOifc«rt- 
*c*r toiCTnr^itftifiroscii to w t tf t tors tot it*- 
crofoTOit 

4tfti tofln— TOT**— fcui >«» j TOrti— iwi >«>** 
TO 5 !*— fc*lk >«» i ^tCltSlt— fcufr *•*» ; TO— &*lfe v®>» ; 
TO*1— TO? Iwft >«>* J '®t*<3t— 4f*1, 

»**>; «i^5 ton— frrrfc >«*»; to*— fcto v»>*; *t*ic*tf*to- fcto 
*«>*; * 1 * 1 — r *TO*—fcto vo>* ; fsfis*ttoi»re , t— 

fctfiff, voibr; f&flin tfUtl— ®Tt*l!? ; The Calcutta University 

Magazine-May/1912 ; cTOl*—folt*, *®*» ; The Dawn & Dawn 
Society's Magazine— July, 1012 ; Food & Drugs— No. 3. vol. II ; 
(TllT* y®>5» j Hindu Spiritual Magazine— May, 1912 ; f*^- 

**V— brtr* >«>*; f*s*t#t—; fotto*n— TO? >®»; ii- 
c TOt fex — £«rifc, v®>s»; — fcto, >®>* ; iTO— TO?, *®>s»; 

Yfr— £«fji, VO** ; *TOf* *1— fc*W, >®>» ; Cltf*l*— 41*1, 
y6S>; *TO* dtl— April, 1912; toll—TO?, ; 

if* **4*— £to, >®» ; im *1— frnfc, ; cto^l* fsfcTO— ; 
*yi— fcto, >«»; f*rttn— fc*to» ; **jTO 5-~ £**t*, >«>;»; 
tor tori— **to, v®»; 4#5— TO?, >«» } 41*— ; v tofa*— 
fcufr, '>*'>* ; 4WWf%— ^*4t*. vo» ; Wll— fc**ft* t vo» ; 4fon— 
fcto, v©>* ; 4tfro*1— totoi, vo>* i *r*t*r— TOt*. >®>*; *tf*«r- 
TO*— fcto, >*>*; ft* 'Q *tf*«i— £to, v ©» ; itimtet*— 
«(t*t?, ^«>s»; , 8TOtf**t ^ffar*1— ^tt*t?, >®^s> j farl?T—; ^*- 
wfi>— v®» mi i 


iPwt*t «y *t "fNrtlrtisn CvWPr*w ofui ^cv 1 *«m* mti md *pp8 « «rw?fnw 




^ I ) «rt^, J »K'*Otl I 


?ptare?r?rfa i 

<wf\*\ tfm <Hts csi] efafli ^rtfwsc* i 

3 St* *9J «tfan ^faw ^fa^'tsfaFt *fac®%»R i 

«re fa*r ant=rce%r?r fajtfwfntc* suMf cTfa«tt *«r 

ct, *fere fcntai 'sm? T&itt*, ^ 4$. *faro ^rrfc^rsr tppA *tf%- 
&t*w TO* i *sfe ^rtfafspst* ^srfw <rf 5 itsfTO’r e l enfrfafad* *f**- 
** S'fa? wft*ft** I *4% ^tCfl ^dJ* 5r® Wtffc *1*lt*fWS 
fad* *t<?faFi ^facsfacTO i t?*t*fad* *t* aM'tft 

tHm >it^5Tj sits ^Ff%^tc^R i fa* *m twfli <&f*ictr* *t*tfnr 
dcfrfc <std ^facs «t9t>i nr’tc*re, w Ststai ^farcs *itfac»H c*, tffttc?* 
^rtfafarct* « *!* *}& *fa* s*nr «r** ^f c rfaft «rtfa*fa *fa*1 
c^faitc^ i **c* feon =wi *fac$ *itc? c*, a*fa «r** *t*Tta aiftcfcft 
stfro c* *W^ fcdtfa* **, *tftc*j *t»^f ^*fa* ^*1 *1T i 

c*5Ri <st«it*^ 'Sf'Tt^ ^facfcfa i difacfcfa ** <*f*fa 

«** w< ^c** to nt*9i *f* i ^■vtr? ^fa* Wtf s^c* *fa 

^TOt* nfartc*! »flfacfef* *rr«i « > ° • *fc* > '@t 5 t *fad>fa 

fevii *i i fa*rrfa* ( *t**fr* w (**tf** fafate 

*fa*1 <4*® 3^*1 sftc* i oft fef5 TOtttf* Sfafrfa* qfWHfl 

** «tc*t«R ** i •flfatfct* <tfcit*f =n *fat*r f^rffc toK 

*t*tfa «rf*rfa$ fadrfte nc* i c*fa sTOfte* 

faC*ffi>® <3**3 *#*tf*»T t *<?ft**fa 

’fN WC< *fan i 



(>3 3<> n i 


ctffwr ^f33ft^3t33* 43**3 $«rt* 3t3ftfa3F >**» 3 : ^c^r «tf$c 3 i- 
f^3^C5 33tt33 ^333 4*f «33*ft 3wN srw® *C33 i nt3 w* %s 
^3tt® *33^ 4**3 3t3t3fa* *r w ^fac*R ca, ^f^3tf*2ftc3r 

33|M 3f33l$® Wl 3ftt® ‘ 5 ttC# I ' ikr**, ^Wr8, 43? ^S*. ^2 'Sft* 3fft 
te^nrfa 4 fS$w 4 f33C3 *tw* ^3f® >rf*f*T 3*w3 i ^3t3C3 fefa 
Orf3C»R C3,i^ffar3 33tt33 3>t3 4^ ^faj^T 33ft re ®3333ft* 3*31 3t^re 
3tC3 I f®far$ 'SKCT 33ft 31®^® «T3» 33ftf 33£®'0 '®lt^C3tf43 3t«3l 
3tE3, ^31 3*31 3*C33 ) ^31 3^C®t 3f3ftfa3*3«l ^fac® 3ff3C33 C3, 

f ftiPT 33ft 4l¥® *331 *I3S3 3C3 I ®C3 ^3ft *3* ^f® <3£3 ^lf$E3T- 

fa^WtftR ^rft^ I faw 33^1 3fal ^3C3 43; 3 3*ftJ ^3 3^31 3C3 
3$3 I C3»33l , *t ! $C3Tf2fare <2tft 33*3 33C3 33tC3 3ft c f® 3*3,1 3^333 3^3 

c 

31 I ®C3 3#3tC3 C3 *2f3t3t *ltf3$® 3"|3tC^, ®ftft® 33t3 <31® 43*3tC3 
3^31 faffC^ I 

<ftl 43 ? 4 ^* 1 ^ C3®3ft-T3fal (starchy) *|*fft, «lt^ ^®Jtfare 3t3tf33 
4lf3F3ft 'Q 3t3ftfa3 r «lftre reftftl ffOR 33t3 Stl® 3^C®t^ I . 43 '33t3l 
,B ltf3 , ftC33 *® 3t3ftfa3*3«ire 33 3^33 3f33l 3>fe3 3f3«f3 3sfat® 333tC^ t 
3fa 434R 3t3ftfa3 C&fcl 3*f3t®3, ®|3l 3^t3 C3fa 33 331 #t33 3Jfttt 
•iftafpre f®fa 33*3 3tt® 3tf%C®3 31 I ^3ft 33 3f3ftfa® 
33C3® 3^31 iftj 3sf33tW I ^3ft <333 3*t<fT ‘#1 31 ^ftjC3* 3t*ft«1 
C®T3l I refa 43> fafwfc <33ft 4^ 331 33t^ 3^® f3^C*3 «r3*T 

(fusel oil ) ^<?ntfa® 33, «1331 ^®3 43? f3f®3 ^3tC3 3tWt^ 

4f3Cfefa 3t3l 3tC3? I 4^ 4f3t#t ^3Tt3^ 3 ; t s f3rft '®Jtf33t3 

TO3 I f®fa 3ltf3I3 3Tfa5^ ^33f5f5^C^3 4^W3 3®T I 4^ ^ 33tC^3 
C3rfa 43 ! (5 3»ftT 5farC® 3tC3; ®C3 f^W«T ^13^3^ 3sftl ^f33t^33^ 
\8 33 I ^3tC® C3 ^3t3t3 ( alcohol ) 3tE3*, ®t3tC3» qfl^® 3*f33ft 

«TW ^3ft® 3t^® 4 ft3Ftf3^ 4f3^ t fa*fft3l ^tT 3»ftt® 33 I 4^3i3 3^f3C3 
HC3tC3Ft3l^5 ^33 3^31 3tC^ I $3ft 3C3T C3 33^8 3Tf3®tf33» 3tC^I3 (tech- 
uioal terms) «ft3l«R, ®t3l «rtOT) 3733ft 3sft3t3 ^ 3l3tCiFl* 

3t^BW «l33t3 <3Ftf33 33C3ft3 3sf33l ®f^C3Ff3t^5 4T^® 3^31 33 I 

4^ ^OFfttt^lftf 43 f 3 < 1 3®3 ^Itfa® aFTt333 3t33f 3C33 f®®3 fWl 
Jfttfa® 3»f33l *TQ3l 33 I 4^ 3C3 (ftt®1-3t^3 3tC3f I 4^33 ^f%3t3 ^CVS 
C3, ^ ®ttot3t3!®C3t 3*3^13 3t^C® 4 tCiFtf33i 4f3« *®P 3»3l I 433 



^rt cq ®*»r <3^® ®t*ft ^c*rTfef5[i 4t ®*ir W<f«l* 

ec* or? ?farc s^tcira *n «re* i 

«i®s*r?r tffcRi ^iftng ^f*r® s* i 55 to to» 

* s ltcar *W m i ^tc® cmf^t^nr ®fa i^sp «tt x* i f®** fawra wn 
c^Ttf^rfa ®fs ’K^S' ^91 1U I TT®tfTO TOft f* 

^C® *m $£t® *<J, ®<H CW wf^l £®C*T3 «ffC*, ^f'S C?f*C® ft* 
c^ar 51 * i 4% ?®*t 3f=c=r 3pw <r^ «rc® *$v\ ^ i ^sta a*f 4m 
fa wa *reca caT ^a sa i <r^fc?r«r a*f ca «tr®d» al ** ®t*ta 

®ta«l ^ CT, aattapsT 'Sf'frl ?* 1$ r .V a?$ft® ?rtata *fca TO a*farfa w» 
«rf*a ^5t*l *a, * 4 ^ «ifVa 55 *ftfrai aatwar arf to 1 stai ata f 

^ ^fOR *aata ^t^rfw aattaa *res**t, CF\l 
vmfc*. mfz*, a^fwa, a ?foR aata aa^F i ami* 

artftrsrr $fea aafa ^m® ®fac® fwt ara ^aai mi,, ®Tsi ^Ttacaftfa® 

(fcrsstfa® *i#lwt*rta) atata^faati: 6 ] ^as <r^tctr<r atal fa*ft® afo® *rtca ai1 

fa* > ■'tf^'O <2ftt ^fa*PT lltZII *fta « 4* Mm al <£rra ata ^Tfal 
^s®il wa, ®tai ^a^*t caifei af5 faatea iMv *ttai ^rf?i i 

C^Ft*T aafa^ to 3Tfa al > a^RT *f?fal sfl ^faai a^TOT JTf'Sfft ata =T| I ^f®- 
atart ffaa ^a^®ta ^ffay aa<:ar ^Fcare^ fasac^a: a^atrea, 

£rf® C2pf® ^Jff® ^ftfa® vtzsi^. I «fHtf*!C® C^ts? Rtfc* 

®C3fj *fTtsl (^t®tfw <Rtc<^ 'a ^f?r 

ffm i ’Fc^r & srt 5 ! ^fc<r or 5 i ct*t c*r, nr^n <nrt?r 

^-pjcf <q ; f%^ yfajsr ^ I 

«icWa «(!w®<t ^ *Ksfl ^f%i flftcvi i 

?Ktir sfsc®^ cm ^rfapai ( c*rtffcff«r J 
si)tf«r^5, fn*®®, fe, 5F|> ^i® ^ i «rHtf*i^ »!f%® ^srt®* 

*|f®*rfa®1 ^ MtZW I <X 7 9ZVft, 

srt^tf'ic® ?*rfa ^itori *m »r^ fky& ^ ^t tf lwl f , 

®^c«f7 ®f5*t<i srrrf^^a c^ ^rnt^t ®t^ ^«t^ ^c?r i f^t 
JiVte fwi 5ltf5^<I ® *rt*\ *ip6 ^ *4«f1 ^Ttf^5 ^*t^R ^FfirifffW | 
^Wsi’t 5 R'5t Bf’fc® f^pii^ <5t?C*l ^farNft l 

TOf® osferfCTs ^rf^ "Sfw® ^c®c^ i ft^t*rt 

*• m f5^Rrl®, I f^lt^ 't, c\fl, 41, 41 fl, C5 W? St’Tft- 
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K+6 fwt^r 

fa»**r«r ?rat* afro sfntft ■^fwfc^, ststfrw f^s* i <sm 

c*r* *tfj* >tt* ^rcw f**i ^rrf^nnc^ i «c<nt*R 

•itfc*, «<ar, *tra. w, (*atc*fcfa f^fwrm) ^mr ^vrr «*t*j 
«w fafa CTtnftfS c^fwit^T ^stft arm* ^ 

f?T <5tf?H ?Rt«f ^*tt*R carton a^R 1 

<ret? *stws 1 

(t^h «nn 1) 

a 

*fwr$j 1 


JfVT 

l 

l 

r 1 — 


1 

T- 

1 

awtw*for 

c^c*rfa 

(< 2 fan arts 

*faR 

____ 

b,« 4 - > lR ) 

1 

1 

i 

! 

5 ^ 

car^r^s 

c-spt^jpftsf ^Pf|< 




nfw*\ i 

clc® tnt* fcvitfa* i 

I + g fttyfty t rre 

^orrf^r croft® 

I + CFfftf** 

^ftprlfw 'fctteroft® 

| - * to g fa ytot ft* *f*i® 

| (TTtfwK »!TOtc*t 
*farc sto i 

c*®TO ^®jtf? ^ftwt^l <x w*ffa wf ro ®t*1 WP® 

ntcm stfam (vat) ant nttanr *nL< to jnrftsl cTOt»r* fafcw»i 

to*i ^*rrfa® ^ i * 

ai^St c*rte ^C9R? ^«fj ^*i *$*f TO*i, ®tro f®®s ^tec’Ttfro ®fttroft* 
irrfsrei fm ant ^to «*iwrc*n c*vt^*r &s*t 
^ro Tffer sftsi unt ®fctre »tTOfc*f ®ro ^ftpn- 

fem *rp®*i ro i ait ®nfcntf*i rot* ntcaf Ttfan <7rrr®«tc*n ®ts ot* 
®sftC*ft 81 * ftc 5 ^ VZK] ’tfa'I® ** i 


srf^^t i 

TfriW fsr^ ^rfaTO *ifirftr^i rofar froi faro ^rcst^R tfiri’ 
vtym M^ror fevtfo* roi i rot?w »ito tot wTOt 
3rf*roi fitm «rw ^rotfroni rot* 9 ! csfci TOc®to i totT® « n f $n i U* 
3^1 *TBftr, a^tcro* ftrfn? faro^i toto rot«*i roro*ri 

falter I fcTOtfTO’M f^ST TOstC^ CT tnf% ( tsetse j TO® *TO«fTO 

*fip*i TOl vf& cTO** fl*r ts H^Wr ^ i 

^r arm ®<n ro»rt5*fl roro «ict m ^ i rotor* cro^ c«itor 

*lp T TO TOTO TOW t$fl ^fSCsCf I aiwt *f*FFl TOtfaTO C*Hl- 
3^ to ; wrtTOtorc *rtJ <TO TO, T*t f*881TO*1 CTO, TO* 
jrt cro^r* ^rtro rom *tw, rotfaTO. *tf®TO TOror*TO*i ^ i 
<«tTO* TOtfa® *f*TO f5r*rfp*t ^»i ^c® *tf%arti TO «n i r ffr "ft* 



(>* *f, tr* I 


Pmto i 

♦fflwrt mtf«r® nfcm C* fwt SWW TO*1 ( *tfa) 4* *tc*ra <?fai 

cm fa** *fa*i **c*» *H mr i TO*i to ^Nr, «rc* mK 

cm* mu «<tf*!ii, m *t®7* mi *f»r*mN*ii *tfa* 

« 

mu wrfan mtw* m* fcmri* to,— m ***i m** me® 
to ? *tmci* *cv TO*t cm f*s m m**ei *1 TOn srmm 
** *efc, fm tam* 5 *n ITOt** fa*fc *ftFmr m m* arm 

*mf m ^nrt *itti ^fmn erttr * 1 1 TO*i ** 1 , 

1 

*ro *itfa* m TO f^rt^n c*m, m*i c*r$ m aK«i *fa*i 

, mm ** *tc* mm <rfat* -am fern mm mi***i i a 
*tc* wn TOw, *tfafa cmfarr* c*ft *tc* ?fa mw 1TOm 
*m *m TO mt* m*n m i cm* *l% m-rtm mmi, *i ^t- 
*<i *** w< mtw* t*m m ^fr* *c* i 4 *rc* to* 

m*l mi ^rtc^ri *w i mm m«p me* cm 

*rtw m* itv rm*i *tw, 4*t ^c^* *ft*i m m i 

m®m„cttc ,, f* to fa**m*m*vra cm* fwi 

TOt* m®* I Tft* *tC* 4 $ WT*F«I *stmt *m 

*** fam m«i m*tw i *$ mpt* mm arm m*i; 
4 TO*1 ^.wra TO *^c* c?rt*-m*l -st^ to, 4*? m*t* *?** 
m*l at*tm® m*i *c* i 

** m mm *m mft TOm »rm m*i 

*n*£t **i TOm §w*% *t i TOt* t** ^iw* m *tm 

fa*# *tctl *fa* *lfa® Wl >* m 31*1, *3 **K m*3 «C«f5*T«f% 
*wti #w, «t ^ ^ i mm wt 

i « n trr cw mt* «i 

, i«m ^cTO t t* fw TO* m*t* fa* *j< *twu mtrm 
f**i mt** TOt v<» *w <rw, m" TOm 

^r^ni i 

• # *'» • 

4«$ irfro mro >•• mi m*tm 

(fM f^ii.*l m, *f? mw *i TOn cror, Wfefa, fimfitfr 
y ; wrt* «ftw m *rro *i c*w, m m*i to* to 
^n to to *i, mt *tc* *tm me* «i% m fa* «m to i 



aw* TOfa to TO w«? m <n>* *fr*ftn Irwtfw TO- 

c*fr® rt*i *tc^» cvroi fe* Ttr® »wf*t »rTO q fM<a n, ^ 

tot* nTO* TO TOrotrn^ cq’hn wj to i TOTO 
*•,••,•*• ftr*i «»,.*,••• M w fart t» TOfft sfc* "ffa TO 
<m «fttt to l 

f%* *^mr to to n*fcta artsy fat **c« «rtfro TOw» 
*fw to *»nR «n?« to, '«nn **c*r TO # w*t* tog* fsv **ror <#*fc 

fTO to i vii^i^ ssfrcl to TOTO» *^n TO i 1 TO 1 TO 1 toi 
vfmit affcTO tov i awi. #ftTO <TOl ts ifH TOl j^i 
TO* TOT TO I TO *tfcTO "CTOW" TO®Jt* *«T, TOT ^TOtTO 
sr«i TOrr ??i s«f c*s fccfc, nfhr nTO® to ; «b*t TOT*^ 

SC*f?T ( clirygjilis ) S TfTOI TO I fTO fSCTO TOT TOT *«¥TOf 

to,—<® tfroi to «w rtffa *rf**i tilfc attrc artfro *^n i v 
fscars *rc<n^ ws nfro#=r tTOi to i to TOTO *^t^fr *1*1, %«tcto 
nfrorh ^a«i f*rTOs «trrMta i totoi TOfto «rTO* #Htro 
TOTO vs* <st»r *%i toft TO w i c* toto TOtn cTOtve to, 
fro *ito^ TOw TOron to* *n a&c«re trot* ff9 to t srfaro totoi 

TO TO TO E*1 TOftfc TO* ; ^ *1* TOTO TOTOTO faTOV TOt I 

^rfa tof^c*. *rcro jror, to tojtot, tocto ffj * ■’Tt^l 

*tt* i 

iij*f5 arfW*ls **,••,••• cTO ^TOL cnftro TOW TO i TOTO 
«*«f5 arfroi *si JHlf**, TOF aitTO'flr® cTO 

^twt^ f^®T I capt 5 ? TOCS fe fives'® SiCSiJ #NWp® *fTOl Wtf^Tl 
c*r«si Tfs i *rfTOi ftwti. )pd** *^nn sjtofto ^6fTO *<wfl 
fron^cTO ntcoj Victor toi c»rt TO ’tfhFT cron crotw 
'®T5tC® <»•,••• *ft*ft^ ^StCTI I TO SFWV^I lllln 

T3c*r$ ^r TOW i 





f 1 a 

nn* r hhIhch f*rt "3 ?r foHHiH nfa® Htcv i <*ihch 

, high* *tcara* h 4 nfss Htt* h ; f*% *m hih hcht^ hhw Hfam* h<$ 

• . i 

i\y*t h*hi Htn i hhts ^f-wns’hr cntoHr chhfi fas’fa^ ^ ncnts* hs 

*i*t..cHtH hh-*Hh cnrfa hh HI I H*tt Hi ^ hi^t® Hcanr H*f hjh 

Hfc* HC&* fH 5 ! CHtHHH H& HH, HT^^THttH WS SFS "Hf^PS Hi HWtH 

we -sniHtH^ hh hi i J^hh ^f% cHnfa cnlfH^ H*f i nfns fe* ch 

- C*tH HC«f 5* HTHHt^fl HtH, fol HfSTfHV HfH H< 5^H «HHt ^HCHV- 

HFH HfHHl ft *fHC*TQ ®*H HH Hi I ?* H3t HI CH Hfov 

~H< CHfHjFS nf^Hl HtH—GFtCHtf^H, (Chlorophyll ) | 

HtHtHtH ^HtCH* HsflH-HfH*. HHl Ht^C^5 HtCH I CSFtCHtfrH HCHH 
HtORT HfHHH'f I faf HHIH HHCH HfH^ H< H3T f cV?T «I^J- 

• OfS 4HfH^6 <thQH HtH I HHCH^ HU HfH^ HW1 ^flH HfH^ HHt^ ffe* HH® I 
fcf%m,Hfic® ojt| if** HC«fH ch ®tsi fn^rm Htnt^ hch i Hfn^tHHl 
uh# Hue* nfhn *fn, ®t*i h^ch c*rfHc® Hfc ch, hcuh fHfpsiH 

5 nHl ^Hff ®tCH^ Hf«r HC*fH ^TffHHH HfontC^ l HCUH ^HfH®tH 'Q fa^- 
«tH *fctCHF HCH, ®1H1 «TfH ^t^C® HfCH HI I HHHf Htfa® ®tCH 
.( horizontal ) f* *tC« 4 Hl HTH1 Hfaj® HtC* I , H*® C*tH C*fa 

f C* ^HtH HTf%3R HH I HCUH CH «5KCH 7CHrH fH^«l HH^tCH 

^w*r-^f^5 fnaf -HcafH <uh? fnHff® fn^ «iHt^ 

*JfH% fn^stH i *ttara. ^nfHF'®? hh,h i ’Iran «rt^i 

«rtff ^tCH «HHF Ht®Hl ( tfltH HB5 ) «K*T HHCHtCH H^tfel 'H«$fa t *l 
HI HHCHfCH CffHC® Ht'QHI ^ CH, H^^^CHH ^ '2lt«H 

^ItHfH^ ( cell,) ffHp. HffH H^HtH \ ^HH ^HCW iHCff HfH^ 

HPHtH HfW1 f ^*r«HI . * 

‘*TCHtWH HI H^C»re *m ^t*lfH^ 0CHHd( ( cell ) fy HtC^F, H5t?f1 
CfHI Ht^HF | HfH fCHFH C¥tH W H^C® (fff, H^«, Hof, t®Tff*f) Ht®Hl 
HffHfll ’HtH ^tH ^%1 HHCTfCH iHH HHTl HtH ^5tH1 H^CH 

crH Ht^CH ch vfW «tcchs H«m ®tH Hpr <azrcH^ f^Hf^r® i gust* 
«tp»tck« 5^1 hi Jit^hr Htni ^tfncnt® i «A «it% nstn Hf®»n i 
«lwrt ’®HH « ^F*ttH ItH HTK HtHl *if I <2tCHt& ufH CHH; 



^®Jtfa 4141 TO?-fof-rfc i toot! ^(9 (c*rt5t^) orfR. 
i orfVc® oft?i*t i few? wffc w<«f R$c® wtfar 

w?n ^t*r <2fewt^f»r osrfctfsnfsR ?tai ^ *rtcw i c«nefef?iTt«R fw f 
^f%? ?1 w^s c& «*r *Wof? £&®c« sr ?i 

c^f%<F C'2ltc^t?tTt^ s i i «ff*r few "Tit or ?i ^fsor? -rite? c^rtciM- 

?Rriit^ wfa « ^fs? wtfa® i ^fsor? or wtw *t?tfw® *^e®e* 
or^ TO ?f? 4^©r *3, ®t$;i ^c*r #fc^? ^rewtk afac® 
wfiwi or Re® 9 rr«?n qt? i 4$ witsfa otfaw? i c^tcfrfajttfor? cro 
4< 4t^ ; 3*1 W* l ^feor? s? *H 4 % C>sfTC&TflJT«fCT faf*® qtCW i 4% 
^fw *f?^ WC*r 3f<T 6 ?br 4t* i 'TOtC’T ^*1 tf?>s>® *3 I 4^ 

*1%^ *twi?. cwto to *ti 5*11 wRti wtftc«r *jc^? 3Jt3 ^fvr *f?<vw*ii 
orRe® v it33i >rfr i fa* few? ^f® c®cv to ^ifsrctc*! 

wfw® TOr WAfcs ® ?tt?i ?tfa«i to *i<tTwt wfaor cwwi or, to? 

•N. M 

w*R?cwf4fa*tfT?**4T3fa« ciTteijftrrwcHfafs® ^f%*r-*f^ TOjf fasw® 

^1 o^idjftfut 3 ?^ ‘sfa w Wl faiitc* i TO’TtfW 4t$w *tfawT? 4iBf 

v' fa*ffar® ^f?ai Ht^tR'r 3 Pfc<j 4 hft^i «itcw i afaftfaw*®! 4 fw 
?«fcw fa fir a *raH *rffawfa wfsraw*, ^wf 8 ? 4 fa wjtorttffa 

(carotin) «l v i?T^ ©fJtOtffa 5 ^ (Xnnlliopliy 11) I 9>?R?tfa®T Offal® ^WtCt 

?ofa, states 4fat3> *fa?t? ^TOI *rft* i ^or® '"tear *fa«, ?®t® ^ ^"Q 
C?far.® TO*1 ^|5. -*im, *fair1, V®7Tft i ^Ttc^tfa 53 ! *3i®3 4% 44 ® 
?*i ^v-rffa® *?r1 ^3 >r«r« <tf & 4fw ?c 6 ! ? i>t5 c*£ttd>T?tTt^c i r fafe® 
«rrcw i ? 4 ! c-sttcfetflifsrCT? *rt 3 r caFfwtfflti i fw^ «rf»5rtj? 

■ ^ or, RNa ?c c f>8 ^f^ t s ? e i' gwtR® ?ic^ i ?^rfcwfw ?i f?»?f 

^ ?J®t i ^fl? ^*1* 41 I ‘flWfJ 4^? 

«wrfc? ?Rr® wf?C4 c?^n ?T?r or, ^®j?f 

sfwi ^9i fR^rc^ ?e&, fw «r®T^ ^ ? r, f4e^®r <4?? ?*f ^tc*^ *rc4l?4 

^r?*s 4c^, c<® i ^fi-^Rr ?i ^fc*rfw 

i2TC?rtW4 oq?; few? v jj§ *3 “Tf^? W5t ?f?«, ?*f ^OrtW4 I 4*% ®t? 
RfRi ^ ftw *&%*n ’iT^c® ort*t*i wf??i uqwfgcw wtortew 
'aptgfScw ^^wtor ?tf^e»r of^l 4t? c?, , ®i?iwfc?? ’Tt^ ^m, ^ftrarf® 
rt®, fazws N9 f^-ft ^31 fasten ; ^jeartew? ^^(“5 sre^ ?f?^, 4?w 
^ ^btci I ^rwwtc?? wmft fwf fiR to 4firal 4ttc® nfor; cwR 



fwfa I 


(w *3i ?i?*m i 




to sfl ^rfc^tc^fr Mt^f5 *rc*r « ?? strto *f«i > 

^tc*f to «rfra, (7\%fa «rf® f?r «tf«wfato i ^ratfars 

c^c’i’i (le»»ti«*t*i!) -<tc?r i ct *r?^ ®i*fK ^f% 

Ht^l <2Ht*1 'Q ’faf to ^C 5 ?, to 'Star'll 5T.3 ; 

=Tfa C&fal ; >4$. cfcfrfe m*\ ^NtC*rc TO Wl i s?tto W'f Sltcaiflt 

^f%rt«H <2tt*ito 1 «rt^i to*! ^t-en m°\ to 1 c*to*t 

cit*n 'Q c«t^c*t«t to «if%rw ^sfwir «i»t«w stmt to, arc? 

*!^C^F C^tfas ’Pfml ‘ftfTl C r "ff^ c l^ ^TOtTt TO I 

C^tsr) ^ttfl TO'S arcift ^Urcta ^vrN atto rs. t^i TO^-'Sto^to 1 

to*t nvK ®|51 TO^'t TO^H 1 TOtfl 

*t>f aro toi ^fron sis*! <pf^, TO^-'stoi^to -tfjfSTht TO 1 

• ' 

fa^rFs 5 **<:*, to 5i$;«i TO:*i TO’tfl € t*ttoi 

*tf^, «rccro *ito 1 TO-i^ >a «rf^c«r«? *r ? ^ *toi 

^ 3 ® **l I CTO ntfK 'ifij'll Ult'-a'CS TOt*I 
^TO C*t, *l*rt«f *tf*s- *ffato f'tCTO I TO*^ ^I'-iiA 

«TO TiTOnw$ TOc^, $»i ^fTO'i’if^ ^t’it'ik'P TOrto *« ; 
arc? TO»tc®T c^ wtf ^*ib **<, $t«t^ i 

«it*rfm *rftc^ ^Pff>tcaR ^f^*r TOu cnthcs^ TOs^ m TO'n 
tfhttTO 9 ! *3 : c*rtto W-TO TO I £13® 1 TO.btTOTOto 

^f%C«Sr?T ^tt^to ^to I ^to? *fTO TOtft {< '.ii ... ’TO 

«tto 1 ait TOtl^ ’fffc'fn TO® fTOr® *t*ri -'^iW/'i 

^*n < 5 t^«t v tR®jN 

*jc^ 3r^rrt^ ot, ’ ; jjtoi 

^f%? c*r ^ v5Mc^s «f5ft<r ^ttc^ *n ; c^P*r < p 9 
9 HftC<?T5rt^*tf*tf3!!« <«rtc^l C^t«n *$c<s ^a *>•.< V ait *l=r^ 

cit*ri *tai ^t55«w <Fto^Ttoa ?wa 

^srsRt «tw , t to 1 *3^ ^ c«, ^fic^ *t5«r ' 5 f?t*r ^fw wRr^ 

^rtc^ 1 ^ n<toft ^t«tto ^rc^ptclf 

^It 5 ! 'ttW, W C^W^C^t (epidermic) «ttC^ I TO^^-^t^^prto 

TO1 «if^ *iw *2fc^tc^ ^^fart^ 

*rm to i ^rc^r ^rfretc^R *rrcfc^r ^f%? 

^t^ej ^ ^- 



fat®? 5 * I ^TC^t^P <1 ^f%v «ttf»C*l 

’rft © ftfste *« *\1 cm vmw.t *rrs nrm **« ftwf 

*rf*i i 5f«i« *«rfa w<it *1m «ftf*F— Mtc^ "^riw arffarfos i 

^tc»n^ =n wt* Ssts *rffa ’jfts *n ^«rta* 

<H9 «ri, ys «rr^ i 

^ni^-^spprfos &r.s rretts «prt?r ^f^«r srfap- 

3ft r/ lf*ftf%S ^1 CTS^ft I ilai.-h ) '-3 *T*<rft *3 I faf*fc fa 1 ** 

*lftrW*T faft<11 'STfPt I # 

c*r«fl *rf^ stfarcts *ftl stress fa <Fsjjfcf i 

Bptfas *1*fM *>$ *ft>T?r, V'ft? r - *m : ^t<H- - ^f%*f ; ^5f>[— £Tf«ft I 
^ftc'ft ^ ^f^sr ^f-s^ <2tFit*F%, *rsfa c^rftc^ 

*m Tft^st^prf'l's cn^i’>i i vtiwi situs «jf- 

faw 3ft £ l Tpr,’*ff<T5Tt^ > 3JflF 
>ltl'5 -5f? s i nf^. ^-faW rf*, «,Tft TOi *lfa ^■'fi^f ^f&fppp ^rftrfa 
«ll *1tfa'S aft I 3^*1 «ift-’*P®*T ^=11 : FftPR-'Ef$'«P£- 

>I1^C‘S *^11 >] t^' 1 ©fa ** Tsfawtfa 0?«5{ »twtc^ 'Sffafa 

^•ft sta *ttf*n? ^i i 

^-r^ifa sii mfa^i ^fa? fafsfc *Tfts i 

WFfre $fkr.s <im airTWI* ®t5 tfa WW ^rftj ^£3, «fafc 

«r*fac®R ^«1 *K9. oa-t? *lfrTTftr | c*ft era 

f^PRi sts© *rfc*ifFr ^sc*r ^gfa fa*rtw, jw i *rcfa® 

fawfa^ ^1 Tlc^rs tfw 5K$ 

%fw <iNtcw ^fvf ?f% < s ^ i * 11 ^^ 

( Piii’.'isitc) «eifflBr, tj\t\twi '<*1' «rf^ sfa *zs i (Trfi:^^ 

^t©1— Mushroom ) tSTTf^S 4W"f ^fST ; ^^*r?T9 ^ZS I ^5t91 

5ty«j ^Z<\ »11 ! '3j^ e t ’Peg, git^«t 'Ef^ 

^pprft® ^{%^rf^ ^ t • 

%f%tf -<T7Hf?f Stz 5 ^fsr^l aj^rf5 «J^TT fH^I ♦ff 5 ! I 5^- 

3n*t VQ «W «l^© 

f^iff^ *n ^\ f* ■’p^nt*! *it<R ^pfinil i 

^ i §K?^ Fa? ?rfw i 



e^S3C®3 i 

■ ttftSW stc® CS SFCS^ffc Sfafa® S’* ®faeFSC®3 f3F3tS$S ftsfl® 

SFfssi ®tstt* fss® fs*r«r stc®« fctfasi *rfftsi *rwsj *tcss *ffssr s*fssi 
fswew, <®srcsT *retti^w ssfw <sf®ts ®fa® S3 I wfa-ffw* sfs® 
S tW CS S TfS-jWlS *lf**RT *f% *ittc® ; ^fa^tS ®fs® C®tC3F *tfs- 
Sl(33 fSSS fb^t ®C3 ; 3FCS tsl '®Tt3PTSt® fB^Sl stc® St^S-SStS-fsSSSf 
fswts *if3«tf® sit® S3 i ssswfs-fssjs* sstsf fcs Fss-^fssr®^ <flts»*r i 
tstt SSTC ; W5S, fat®3 *t SS®^ ff®#3 StSfCST fSSt«1 f%f%«f 

Cftlw sfa ®tfs® S^tl® I ^ jfa 43sfsc® C33i3 SSftSHI 
wwsn ‘Stefasts ss, -^fsstss ®rst® tstrst ’ststs ^rfcwjr *r>i- 

cfct^^ifas 3*Pt^® ®t3«l sf®3l CStS S3 I fow 3t33 ^f£ ; fasCSTS SCST 
f* fsfs® «TftS ®tS1 ^fa3if*f® 3*31 *lt3tC?3 3^3T SfStST *CS ; CSt 

«rat csts S3, tffsfhr ss**f $:«r p ss stt; msi ®s 'q wsess scsr 

*\ 

CStS «2|^® ^ft^ST Stt ; ^33^ fFC®3 fS'StSWfS® I 

StSl S^3*. C3*ft3i*i sHft® faTl 3WI 3S#T3 W>1 4 STSCSTS ^tC^tST 
SCS j ^®3t? ^3 'WiStfafs® 3*«lt3 ^I3^t3 e l1 3»f33 31 I 

St33 <43* St^CSS 3® <£Tt«ft3 f$U3 C3 SStSff® 3^3t3 C3t$3 C3*t3 ff® 

w*5srte® fswsfa f*3i «rfs3i ®tst| ®3itswt3 ®fst® sfs sit i ff®s 

^CtfS 3*fk® stc® «ltStfa®t3* fwfC33 fSFtSfalS «2fScs WOp* ffc®3 
«rf®S S^iSM ^C® stC3 ; 43? SfS'S ^%?3 ^ttS 'stfCS 3®J set, 
®Stf*t 4 Sts® *rfS3l ^f$CS3 f*C®3 fsss fait ^stfssts sro® svs 

*«*rfr I 

®cs «f® «r*tc® ssts^f® fwi ? ®tcss stsr scfs ^s^t j%c*fs? cs, 
sfs ^s^s ^(5 ®ts stsi Sfts*, ®cs 4Sff5 st^rr^ cs'l^cs^®:^ 
«rtsf& stf^si i 

< 

^s^tfa-smst 9 ^ ®?wfs^S( ^rs^fssrts ^r^rtrstf^s 

s f nsfs s i csfsc® cwfsr® ^Misst ^f®®^ s4c=t 

*tr^3 f^c® CS ®tCSS ^S3 St® ®tsts S'fsl &ftUf ®fs SfsStCS®— 

•fsfsar sss sews ® ftf ® gs to ssts «sw® ns^3 stsl Stes cs, s® 
si ssn sts. f®fc®t ®3*®s fsf»r®ss 31, fww «swft,®cs, 4®# ss4t- 
®4®f® scs s?ntfs® stsi sts i ssst m fsf«ri ss r 



TOI TO® fsc*5 fe^tPBT CTO Wt ntfEW m 

TOm to TOt® topi nt^*n TO to*i TOcto fkfv-®t«R *ki to*. 
9>C9 TOT9 *rtW TOtfkTC® TOfal TOC95 I 5TOTffa* 

§cipr TOi9i c *5 9C9 *n ci to*i cwt c*i\f»r* *mn- 
cvcaj *r®K 5^cTO i toi 5 ^ 9 *, to** *ci9 « *r^f5 TOf® 5^5, ^*1 
ct w totot* caf^-fTOrwt to*» ^ to i 9* ^rtnrt »rt f* TOf® 
59 i TOCTtfrTO *«^s# Tpr *tTOt*r ®*TOfTO TO to* <?fl *(* 99 ft® 

*9 ; TOT* SftTO* **Ca* Mono ) 5f5$ ®l5t9 # TO9 ( octave) *fTO (fifth) 
£}^f® ^TOTOI (over tones) ^jf®H9 #hTO* *fTO® *9 ; 5^1® TOfaTO* 

03 %C9 915*7 fwi TOTO I TOwfo 9519* 5[*nTf*l® 'Q TOs*-*M* *$Z*[ 

(musical eduction) <i)^ GBf«Fta f5«f 9?* (no^n) fTOf9*l (analysis) ®f*E® *TO 
59 I 49<*f *wrft»R 'Q f*W JPIWTFT* I »Rf*tW C9 9®*! »** If3 59 

C9TO *lfTOat TO I* f»0pi 9t5tC97 C9 9®*T 95 ( vrofal instrumenla ) 
9ffa® 59, OTTO* *ft9F® 9^9T <2tC9t®7 I 

TO9C5* <5$ 9^£l Wl faTO *IWT$ <3®® 'SfTO'TI^'l I 

TO*1 55 'QfTOitf^ C9, CTO -TO® 9^®9tTOPTOC5* 4®9t* ^5 

.iiw ftron 5^t® TOifon fTOt* wifTO ^C9tc5 5t®9tcw 999 

TO® I JlTOreTOWCT TOfaTOtTO* -srw-r ®f*9l cTOt*TC C9,TO9lTOl 
919*59 ^^tC'-ffCW ^®^®° fafTO TOTO^ ; fTOfc* *PFC5 *lKt® 
^fkl ?it3f 59 TO 999C9 95 9$5 9tf®91 l f®f®1 ^■HPtotC 5 ! ®*t® 
f^Csjsf C9 f*«StTO T3T 95TOT 9*tf991 f59tC5 I C^TO* 5^C® f®fa ’JaiC® 
foTOTOTO TO*?# 5#t® TOfTOl f9C® ^tf5C5T5 1 

^5f9«JJp9 f*F^5ti9 5^7 9tC^ ®£9 ^51 551^1®^^ 9^9 

(resonance) ^^19 I ^Tf5® C9 ®95C®1*ft ^^*19 ^®T5l 

TOk f^59 fkl TOTO^® 5^91 f9f®9 95 5^C5 <piT 9TOFT9 W’flTOl 
^fkl I C9 TOC*I «99 r ?C9 9 f9l '®tC99 9C9T 9tWt^£*rt 
«I^9f? 9tf«?9l f^T, C5^ TOlC*!^ ^ C*UZ 95*5^5 *TOr® 9^*1 I, 

«i^TOf5r® 9/ t 9 f9fil ^ «i)9*f5 #H ar^^cai* ^99 TORnt»r Wf 
9f99l (Trf^C^F ^t9T® 9»f%9l TO "f9f®95 ^^<1* 9F91 TO, *99t %HI*ll«lllSk# 
^tC9 ?tC9 tp’I'S'f 9RTI TO, TO1 5^C«T TOtTO UJ959 ^T *lte9l TOc* TO1 
"pf nf sp ft >[ ar*ifk f*w nvro *pwt i 9555 #*t*iMSfe ‘town 

■ 9TO^9 '5*1T "NTTO tfce TO91 55TO 9TO® ( resonate ) ^TOc* 1 



^8 wn 

**i^c 5 snr afeifi vt®tv vtfro tov wa ai**r -r* rsfvc® nr^i ^, 
" * cror TOrvft*! *nrttf vftj 

f^jjft*ilvtCTT ca tov vt*f* vtf?® va, cv ^fva «$ 

'vc* fvft®» 

t t'c ' 

<s*?hr aurfv ^ ®tc* frw i «n® estate® fte vfe ; via ft® 
«rti5 i *£#* cstfhi vtc® toss vKj wate v**fa i ^itvai cth 
arfaai <*m ®tcv* fwt <k, v*t far?® an^f® cvc^re a®at* "Vfa® w, 
.fvfafc fcTOfoftfc aifaro ats, cv$ TOfvfoFai v^a to i ^«tc® 
*tt" , la na^ca* vtvtvr «tttf ar$ai *rvTfa® v^c® *wv \ 

foro ^*1 »rcvlfc® *a tv* f*jpf® nfhrta vtstcaj ®t<ta %* *ffa*ii to 

afec® <tfca i 

• * 

vc 5 ? ®a*v vvfca r< frfaf*ffc ^can? ‘Strs^uv «^^f5 ^*3f 
atfaai aata fv#r® «t<rro v^c® *revtv ®tca tot^ii cw>aai i 
aivf5 cvtwc® $ 3 ®tca TOt® ®fac*r cv’fS af5a»l acsra c^stfcva ®ta 
'Vtcvrtfa® v^c® vtfro; to to fa®fa cvt*i®fi> «nrcv ^®tca "*tfa® «?§c® 
v^c® ’tfacro <*mf&a ®ta cro ^tfcvrtfa® s^t® *rrfTOi fasfa c*tg 5 tcva 
fcTO vfv «t«fvf5a ^«t<t v^c® f®s v$® ®tvi v^c*r cro c>riT> ^tc**i- 
f»r® *&® vi; ^®caa TOrcva vtar c*tt*icTO ^*tf^® v^® i 4 <f >i=?c^ 
uqvfSfC® "Vfa® V^® ; VTO fa*lft® fvc^ "Vfa® Tt® ; ? 3<it“ 
*c®a "W? «mcaa to v*fon toev v^® vi i 

’TOa TOrt cv, c^vtcv? oivvhr "Vf%® v^c® cv vva sitcv ®m 
fcrcfra ^n? fv^r to i brc%v vfv® cv vvn ff® <iflc® 
Vtc® ^icvc®^ »rvi vf^ai vtfrov i vcv vvv c^|vtv f^<- 
®tcv v,f®rc®c5 ; cmvvfev ^®tcv 'wrrvt® v«i c*n«i; to c*i^- 

«Ttvf5 ?tcv ^fvc® Vtf^cv; c«rt^nvtv c^i^vtv to *r*£f "TOfapai 
wt<ri vfirai v^tv ^-sm vtcv, cv^ cvtvv^cv vfv ^t^® 

TO Vtw. ®t*1 V^CV ^VC W vf®® V^CV ; fTO, ^VtC® ( |m*i-u**I ) 

®tv®vr va vi; TOrcv^f ^rts^vr vtfn® V'svfc® 3Fw apcv c^vtvf5 
*tfn*F Tfv vfTO ^fvc® vtc® i ’i^Vvta cv c^vtv cvt^vpitv 
cvf5 4TOV **tfa® avv'fv^TO? "»tN® ^3pv vfav 
®vv »avf8 ®w TOiJvf^i® ^ptvvcv^ f®®^r firai <i^vtfv® v^ai fv®ta w- 
brtJtvfHI c^t*rN#c^ wfvt® ; vcv fa®ta ;<^vtv «rf®na to 





* * 

fpic* S?*r vsmfcta&rG *tc« "ifa c*vtc« fMtv- 

■w* *ptct *i**m ^firai «**fwc* Tfal ^rats «r« <sn^ 

i ^®st? ^t?r <ro £f«raf& fwSfefrcv 

«rt^t® ^Ht®T, fa^fafS ^t'S'S til^St 4 , <FWV *ftftf*P5 

t *fa"*!cira *tt*ttT*i* cvr f*w* ¥fim »fon 

$*rr«c*r orf$*n*rN ?^n i <4 c^car *.«« teroj 

«rtfoc*T ct 5 i^n ^bw ^«cw *ictf *nnpi <ro ^"nsi c«nu 

^f<T5 5TI ^ *FC*T ■•WWA fa* ^f5^j ^*1 i 

cw^^rfc^'T £ffc«fra *ife« “ern^ftcara” fcKr i. 

c^wa ***« ft<n ^®ra JrtiTOc*ft 4 *f 5 *rf«ffac»r$ W5 Ttfar® 

wt ^ i < 5 rfs <5 -farafaTO cn u?ar tow to* ^rt^ Hftc** 
*W f«rfl ^*T, ^*1 ^BTOT •WWS *IVW% i 

^at? fa$fa 'sfcfre <rrrv»r i ‘4^^ifV'«rc?itc<r i j#^f«t ( 5 

"sf *1*1^0] <T *Wfa® stata fa3l® ^5 *ttca t 

®t‘ ! lfa®5t?: s ^9 9|f*F® ** I 

j[if«Wl ^CB*f ,^*1 *TftC® *Tfc* CT, tfSRCaj C^Ffa &s« w«f «ftfTO 
w 3*3 tot *ifa*itci &bq ** i c^«i^Bftc«f 

-s ceil'd ^tfa® fa®to *nmf «rcTOfa® s* i afe 
®t*®CT7* ’IStS^f®?^ fafa® I 

*ftrfasstt^ *rr?iw ^sta «4^«ret* w ataai a**i *t$t® *rtc* i 
*r ct aj^fg "Wsrffar *tvK s$c® fwy?i «rta 4*rfg -warier 
wtf ^tfa® i fw^hr TOtf afa wrffer «i?n **, ^t?i ^c«t <2r^rt? 

^pff® W^f?® ’It’TfCB "»tf%5 ^c« i f%5t- 

C55 "*Hfi*jii c^*5| 4^r apCT 2 f^5 j ^c»r 

( t,,t?,, ^3' vibfuti«»n ) 'Q f^TBtCT^T ^tt^C’B 

<rtfwi j ^f^cnw w ^ ’*& w 

^ri4i »rf^d» Tff*r^ i % 

i$ c*fu$ 'q f^«5Br ^rwN vitapw 'd *irfi<fi[ 

^sr^ln I ( molecules ) «Pint7 "WT?tn TOT »rf^5 ^4tf I 

*t*rt<t*F's ^»^s 9 i iMjn^»w 4rfw«ti ▼f^r® rtw i ^ut t 

Wctf* ^idf^T c*r^«itE>nr »ti 4^c«ci ; ^«rt?r 

to Wc<?t Wi« «Hw TOfa® ▼fircTO'i 



(to to »mn i 


iVw TOfcfcr e* «ra n*rfc*4% *ria cntif®i ®t*t- 

*TO«TO 1 ( irbsorb > ^pffat sTtfor* , -ffv s TrfiT 5 

*monr *r% 5ff%^ i «rtft w* vw apw *Ph5*r «fr®»r 
TOtfc* ^sm ^tTOtan ton i 

^ TOta’gfasror fa?*r 'sf^fwfcro fronprer 

froH row* *^tTOi w wr ^tt^Tsrt **<^1 ’Tf^fcnr 
3fafN cfrfaarrfa ^pstc^ sforfnb c*ft ^c*f 

frwtf 5 ! 5 * ^tf®* £t®N 3i- i *rfc fa^wi:9rK*it*r* 

to fjp^H **i ®tsi <$cn ^ffe* VfaOT. 

^riCTlfa® 3^*1 TO^c^ ®TOr$® ; c^f5c®>8 

*fM® i *C*T C% *ftr® ®tCfa3 nf^EfCTT ®t^fN C^fa-Sttfo 
tow* i 

< 2 rfafw frosft ^cwftsrfaf £«r®tfa^ sfltwr f®f%* toti- 

f*t® , ®*IC*J TOtSJljf® 5 ^^ Wf ( pniiuplu of resonance ) | ^5fJ- 

5fifaTO?TO smm mw ^fiNtsj ^tf®3 ^n* *fos 

▼in froRfiHfacro VV ^w * 1 

^1 cro f 


srawi <®rri>i 'a *jfs? i 

«TOttTO cwcr *ip& *?i®i *tsi to £«f *pf<rei wl < 33 ® *^® 1 
*wu *tift *&m 'a fcv* «ff-ro «src®rt*r?r ^cto yvn && <3*1 ^refa® 
«rfro 1 fro ! $*tt® *wt «i®re «rcfro® * ^TOtc® *TfH, *rro 
^srtfSf qtfat *t*i ^f*wr®i t **cro* ^ to tow *rr«*t»r ®f^- i, tfe t 
wt®l to ^c® *w?l r 3^» f^p® wn » 2 ft^ »rf®T; c^rol, «.^ »pwr 
wr wronw ^rc»r wi war 'a ^flF® ^si «(W, ^tr® Wl wm 
too ft^a > 

r u TO at CTff - cifm «WN ^to#w «rc® <*IV5 ’•rfi- 

TOtff ^MCTFW ft e&BT&VBcs 1 .^carrtTOorf-’P^ wrt<* 1 ^® 
vfjwnr w : (priiw^#tTO^®f^T^5 am TOt^ ^ 



SRPTl 'Q | 

^ fa® fafa® srrc^F JTi i c®^ ^®*rc ^*® sMfqfa® *pi *K«sfc ®c* i 
«rMcw cvfc*f 4 ®*© <£tT^to © «ta® < 2 Wsprrt* ’t® *rcttffa *ren 

*rrN fafa® «rrt® i 

w c*r wr) 2F8® ?si, ®w 2m c*rs ®Wrs c®fa ^ *t*i 
*$ *n i ** *T®fa, ® tfr'fo *rr^i fa® ®c*nr *t*i «rt*mi wfa 
’T'ta i ws ^rstfpf «rfa *rfe® 5 t*n cw©si «rtc® i ®c*r* ’fto* 
®! <8rfaiim ’ttcar •$? ^ wfatai «ftt®; cnt *tw «rftt®l ®tetc*iT 
®t*nr «®rro** ^n ^pf%c*r, to to wf* 'toi cwfan «ftc® nro i 
®® *ff?rstf*r® ®*t-to wt<r « *i g*n *1 *rtstc® «rfc^ §fac® 
*n *it«r, ®tet<r ®<n $rtc® i *pt® fa*i ?rffar^ «tf^wtPrw ^ i 
< 4 ®iM »rt^rf^«i ^ Tie® aifafiR ^rrg ®«i wi 21®$ sfon <rtc® i 
wi fa®¥ 'sar *»f*c® fac*m *rPFrr ®t® ®fsc® 

srawta ^ sftc® *t® ®! *rra<r %r, fa®, <*r®r* 

®i ®®<r faffs® ®si fa*rs to*® i ^ c*r, TOtcro cTO 

®if$ © csftfa® 2r$rfa®tcs ^ *fcn <ttw sf*nrt, ufc ®sp® 

^retror w$t® tos ®fc® £fj?s ^faitc*! ®tfa*i *t* i ’Pr sfffast* to © *r® 
’ft® ®t< 5 TO to TO«rf® *rfarh ^?n to* i *art®r 

«ttc® sfim, toi 2 f«® TOsts vfw t ’Pi ®^r® «rsrpr 

f®f»rs ^ 2 pPt^i »rf®PiT ^ i «f®r«r >ict^ ’fsr "pritort??!* 

( separator ) ?rPl^ i2f^t^ ^C® Ff^Rl Of©?T| ^ I ®f5Tl 

^tT5“N ®ff^T, WZ, fN, ^®Ttf? ^1 ^TPl I fT •H *T ’ItOT ipr 
^ ff '^ 3 c®t®l, *1^1. Tf^Fl ^sitfire *$ i 

*11* *t*i *»f* 5 tf® , s *rw* ^5, ’Pi, 4 *? *t® 

"s *• 

*1^5* *i?t ft f cw©*i ^ i 

oi^®*f er®t^r to® ’*rw* ^®f5 *or ®tf«wi c?©Bt i 

‘tft ^c® **, tn f^®tf*P 5 5* i < 4 ®f 5 *t*1 »rf*»rt* 

Tf^i, vfcr, ^ ^jt i *fc* 

*m c®^r?n fire® ’f® , ®c 9 f’fi m ^<®i-<2r^«i to<— cro 

srftt ^sjtfir, fferi *t* w *it®r* »rf?rfc^T tot ^*f *W< ®* \ 

srtfS f^f%® ^ m ®f*t^ ^ ®f»rc® ntf®® ®f**1 (® tfrft) 

*rs*l i f® 5 *ft ®t*i % ®®t® ®^c®, ’Pitj^r <« 5 t® 

2f®* ^t* ^c® Ff®1 ^ i ^ ?c® «t®*‘ 



KWg f 

ypf* 99 «fTOcq ffM® c«>® *&9i 4f9 i «rf* ^’ki 
ff^nn im ’ffai *rtr® 9t9afa «w jrI 99 i 

«wrc* w *f 99 t 9 to crfm «r$^ 9 f®fa <afatf 9 « ^it 

9%.«rt 9*®f>i >rn4 ’roafaT’tf %*t ^n ^ i <irta»c*t «* 9^r»f *&wto 
vfa to *ra t*fro frtfari cstgsi 99, 4 % to ^ isfro *ftf^Pf 

^p-r -, ’rcsfa &us 'sraftk c«rt*n ^sjtfa 

» ■* 

jfk 9t9#s 99*11 f^Rl 99 i art^rfc* TOgfr «Tt®t9 ^Ta?* 99 i 

4T«n WJTC9 *t9$fTO «ftest'd <7pf%9l Off'll 9^5 I fiptr 9^9tW 
a <mm*4 (roller) C9*f*T9l C«T®91 99 I %*l, ^S. C*rt®Tfa*t9 C*\)ctt 

c$t«rt nwHtft *ftf9® tftrc i i^f5 cst^ts *<U9^ 9FJ«rfc99 sfa ^f% ^f*9t* 

^*119 «rft9 i »rt 99j fail imuf»r 9 *r 9*t9 l w 

9*fc»r C5t9t«f*r 9 ^® tttc^ i ■st^fa jK 9fai 9f9 i 

c«*9l 9^&r9T99fa 8 <st*m wl 9f9 i sm ^r^«rfc^ ^9 csms 9J9- 
ifcw ^ ^ *rt$tc , W ^tre, Nss^tsf ®t9f9 f®®9 fat ^5f 
^f%c*r *rfoFP g*f 99 i art «w pf ^ sFift to c^fai fac®* c9 

^ ~»h_ 

*F*r 9tfa wl *frtc*r, ®T9rt i 9tfa vfai sfai j?4 99 - 
9 >fa*p to refai fai 9 mt™ «rtfaj stt *91 99 i ^ 9 T 99 K*w aw 

fat SF«f ’f9'9fa<r 8 9fa 99 I TO9 r.^fgfcf 

^CI 4f«T7$ «rtf J l?i1 ^1 **, ^t®rfc?r f43PC?<r ■ ^i 

^ ^ f* 

«w «»=tt 

to Ft^nrl owi i w im * =$»tc t 

wdFr Wap® <rfc^ i ctt,, ^i, ^n**ii. 

i ^ *tt*n ^ 2p^ rtri «2m ^N® ^ni t 

^<2Rt^ »rKtwi ^^t?i ^?T, ^tf®i « TOt* «Farr®r fatffn® 
jRrwtt’l ^ iw ^1 ^ i c*it^i Tf»n i 

; ^ ^P?«l extras =Pf7 f%« ^1 *9 I 'W 

*^91 9t9 I art ffa* 9C» 

( «#fttrtfviy:ftl tloftr-tlrcBsing: imrulumv ) Fff%9l C 1 ff s S91 99 1 *rt 9CI ^(f95 
W$- €9^9 5Fj#f 9tC^i. 9t91 ^fTO 9rtc«T 9t91 

irtfll'^frtcn, ^ ^ 99911 wn 9tf%9 9^91 ,8 #R»! 



«tn ! ihr c*fa. i 

TO 1 TOfafc TOTC** ^CTOlTO C^lfcl W tTOfa TO 1 ^tfoll TOW m-H 
cw «f*r wtTOtTO CTt^i, cTOfro w wrtTO to stfosi «ro wrow 
crotc* ?< TOw tow *s i wtoc* to ^to* Ftfro 

frot i”tf*w fafe *Rm TO* wi w i toto wfci wm^t 
TOfl f*3Rfc*f WfTOf« TO *9 1 'SRfti cTO Tft^fl *TO?ftV WfllTO I 
wf* TOTOt* CTO TOV TO 5 ?l ** W I CT »tTO TO* TOl S*> 
c*j«jfer <R*mc«i* toim* >rr«§(« to* i cWWfVrfw TOf? flsr *ttfro 
TO* TOs fc« 9 fe TO i Wt* TOTOt^ Via* cTO *1 f*TO 
TO*t* orcitTO w v\ i qwrfro ^«*r to, wn to wftfi crow, 
*?TO TOt*5fi TO*| WtCT <«TO ®rt^5 TO, to**^ vKi ^ifwcro 
to *kTO to c*iftro f^p*m isrcTO 3 ? ** -n i 'Vfa*w tow *iwrt* h»ij 
fat ■rfro, 4*< wtfci 'Q fffT to i #«W ***** Fftr 

*J wt*i i ** aw Vf**t* w *rc* c* TO*r *tc*F, TO *cto- aw ?i|f$ 
** i *rrTO fa* wfat* to c*<i *TO wfa 5 ? TO *fTO to w *1 j 
TO t«r *1 wfacei *to c*<ito to wt*i ^?to ^c» *ttfro i . 

***1 itfrot* to c* optct* toto-w. %tohr jjij toj» 
*tfro i to Tort «rt« *«v fcfai i ■* etfa *tc* ^ • TO wfcw cvft* 
t 5 ^ <SfWt«R ** I TO^T^sfa wflfa *fVuF, *>tTO*T* TO*****, 

to ^ifTOTO, afa*ftfTOc«i* cmv s fasten i tot* TOTOt^Vw TOfro 

5lt® TO91 *TOl3 *W l 


c»ft^ i 

* s 

tSffffa VKV (ICn^iMceiino-) ^tf^Hj 

<& 5j?j^ fsrt^tw feifw fro ^f^fpi w i f^Tf^TO c»ft^f 
\q TOr^ ' 2 rtft 5 Tc ji ^c«f *ffiifa! i fstfro 

*ws •rtt'rt c^fci c*rte, TOt^ i twit »n^ft 'srtet^ c®rt?-w ^iag, 
^TOTa fM? hr ^t 5 ! apTOs TO«^f 

tM* ^?rfC!5 I ^3Tf9 ®t? tftt* ^ fi t • TO W ‘SJCTOT TO 



o 


(>*r m i 


i 

orta-^ i %*.u frrfr so w i ^ c*rr*ttro to, < 2 tTO 
*w crw ^fcg«? i TO* *tf*TO *TOfr >;» %$ 's i to «rhr 
>*> v\ i ^fwi orpf <aft« *.• *T^*r ?C* TOTO 5 TTO?T 

*?q»-TOfc*” *k*(* wro c*rte TOstre i *fTO*p*i *o*. 

ftfc ore? cro *tfaro >> ^s x >*\ ^?, TO TO *•* ^ i ^racfo 
«rcH <stt ^1 fTOre 4 *? w cTOt^ TO*i *rferec^ ^n i 
^TO frrcTO TOf*^ toto ^vs f^f, toi toi to i frTO 
<?r c^rte ^®c®* ^cto TO^*r, TOrri 'ers^H <*»?:<t^ ct, oft w^s 
*•• ^p «rs fafa® ^rrf%®r i 53 vTOTO TOfe w«* <g 
« ifc*er cwf^r^i ' c tf®^' 5 T e i toTO ®c*=* a, ^«i 15 tow *><» %t *n 
5 mr*T cTO to f%$i$' ^TO*t 1 ** s’tc® ** sifter ^c* TO to*p TO 5 * 
^1 «TTO faf«r® ^TO*r, to s««b tp ^rr wf»nil 

or, c*j$ *ito ^1 f%^» ^bi to 1 ^ ^to TOre 

TO **, TO®r§ $$$1 «rtc^ 1 c^f? *c*r c*, ^31 

8 TO ^Sltf^n, ^ C?Pt^ 4 TOTOl*Tt‘fl fTOCS l' f^Ri 

TO 1 TO?n *t^c*r, ^TO c=rr^ frr *7 TO*«fafc*$®i ^TOwTO’f 
cTOtTO ^ifii 8 ff »pt 59 t t c^r-r ^fro toi to c*. $TO ^*f* cTO 
fag «refa® fa®r 1 TOt?TQ < 2 ff®$®t *rfTO 5 t®* 1 ®*tto **cto to, 
arfror^ to to cro c®tfo* (socket) Rsi if'otJPiH 5^- 

irtftsi 1 c^t^^'s <tf%tc^: 1 c>rt c^a^ ^<^1 

\» %* 1 fW 5 ^^<5, c^TOt^ ««r*o c^rt^ w« TO 1 ^ ^Ffinn 

TOt? ^Rr ^s ^f'ot^TO 1 TOar ^ f^nr^t c^rt %5 

1 ^» 9 fc«(T *rro ^rtst^^r ^®tf%^r <$ *r^t^ 1 ^ 

ft^f«FNr 'stfir^f >**.° T° *rTOt 1 w ^ <4^ c*rc^ c«rtf*r'$ ?E^trf^ # r 

CTORl W^Rf ?TOTO wf^ ;^C®f C»rtt«fil TO I TOTFF 3 

« 2 t|^[ arfTO m^l TO l^C^arcTOH np TOT 8 ^?tfipM 

ui^ TOfi?r?f ^ <?rt^ f^fsr® tk®f r » *r^ 9 ^f **f 5 TO^tc^ i 
*9$ TOnr 1 ^tc®r «rf**r?r «ir *^«i f’Wc^ 1 fro ^ 
TO ^ 5 ^ 5 ? 1 TOtot f^r^rre^ w-^ii Ttfer fro 

H fcl wq i stf ^”*f ^tftsr TO 1 c*it *ft^tTO<r TOrnrir 

TOr wi ^fiR'Rr w »ito ^it 3 ? f^r 1 cror ’ito f#f 5 rfR?r ^ »m- 

^t>!tfir^ to *$ i c»rt 8 R *tfvnTO, c^ 



ap^i tore nw toi tow i *?to wm tort*re fto ,: *rt 

nfa to?tor (to® f^*r i ’to'tonr ^S*rerei 'a fsr^t«t <sttot tor fi*r *n; 

A 

torore to*r to? to ’tf^n 'stf tot fafatw, tos vetoes 

toi ton to i *& ton tow i to nw «r®re* «twa 
torrw i cto cto ^ *pfa?r fcrto faw* <*rfa to® nir fafc fro 

tonfl f*T8tW I ^*P<gfa[W ojtoW *£& to^ W «*ttV ^<9 

to toil tow i to to ^ to <?re *tfato wfa *|<w ®tw 
stsi ton cto ^ttos *reto ^fwi to tot* tot* to fato 
toitto i to *ro* *rcwt*w»r w tort«R* *re to to ntfaw cto- 
wn fanto to *r*re tosf 5 w vfl^fN »t* ton i fafirw ct cto 
w *%tw, wi to att^si to*re to ttor) to wto wtfire nttoT 
sito ton to w fafto^s tons *itcr, ^1 fato «rc*w 

to ton to w* jRTnw to i to ^rew* cto to cton faretw 
tow ftfawtonw. *tn to tor® ntn to i ^*t* n* net ton to? 1 
toto*r, to **rewre torenpw tors toraww fftwr-toi- 
s-r*r fe»re i 

to isrcm “^sr tow to alto tofa «iw ito i *1* ^ nw 
*tto fatoto ^ *raw *rcw ntcton totot®R i faitonw* fam^t 
to^ 5 *itn to c*r, ^-tofretr <p«to facto toi tore fewt 
c^rfto wi tos to to toc*re ton n<®j* tow tow* 
^?t<r «rfa w to^?n toto ^ sn i ^*t*t to^ ^cn 
«tto ^f 5 ^t^o toi n ^*f *toi Ttoi 

w cto T*nt« n c^rtto ^ n i ^toii- 

«k*t «T5J ^itfan ^i toc^t factor w ntc^< n ^fi- 

C^®?f »lto ^ n - nnpp tol ’T?^ I tto cfentfl (temper) ^fan 

^rs ^ 'Q to^ *ri < itfa'® i ' £ fe ^fat*i, H tf^w ctof 

’Pi^rfa i(M, «tw *m, <tot, « tetfr ^ nr tow 

^i^nr® to i torn ^fi fatoitr to 'e ^t^rfpnr ^*to 
tow m i to ^ ^ «rw to t 

to to ^c«nr nteto^p -w i.>*» w c*tfri ton f.%ai t 

^ «rtoto «rft < tfto tw to^ i c®ftto to 
^cb ?ri> ^r?Rrc*r (wrought iron) ^fa^flB sfl ^fato 'n^tCfl 



( »* Wf wit I 


*$m «fftw <* fcfewNfaiM 
%+$4 ftm mw cril* aitfw wrairtf 

vftrik i ataj nm Itflff ateoi i fw»JH«Mtty 

*i[ 44 W 4 «l^W^W lift *r*i *f 
ffctfrtW* 9 t+&w&m «re* &wqtw fc**rc«a *rftic*rft*sa*e* <w- 

jgflarc *tft # ftarafcaa mm tor 0, TO®a* ar£te <*tl#fa ffa®fa *ro- 
9#?$a *ft* afatea fi&f* ®fo*lea «ft®afiwM *SW9 
®fco atari 9*9 wffir 9fie®a j *a* m#a <®mar atflfa 
<*P l Ifcal frttw $?pa ^aftc*? *#*al at* =111 fay 

igarty **$ (^i«5t wjt»#r to mte® *&*, ?t*tt qm afiratcy t 
STTOrci wtov&i attffr 4 * *ttti *fac® *M*l at* * ?ffa®sR erefa *2tf#ta 
JWWtffaji V**p\ «J 4 RVta ^faat* afro® ’ttfaetcs* ca, a as* to* avra 
w&wwt «ay® «*ffa® faw < *®r®i ^faa <4| <mft 

®iftn®9f sir® *ifiiwfa® w 1 fa«pr ^c*f «m#to tot* 
eftfa *19 Wft 3W fVSFWS era *t*Rt*r»R I *SR fa 

«jfa®5te*fr toot fafla es *ifa igtltaytrn ft«K*t aa* ®t*®to rHj 
TO®J arstorar ?TO® slatfa^ oft aWsr apt ftssere aft 
sprjfaa 99 TO9 w#tfa ftsw* aTftcror cm* W ^pfwl- 
fsppi 1 yftftayfca faaNfctfa m? Wat® ftaca R®?y nftn* fena \ 

4 09m to* TOftl *#te£l ata ca, «Ja#a afft^’Ms Wps aai- 
ty&fi 949 i&re atftsn • to 4 fw 

19^999 «ff^*rt 9 ntv vfatfmx* 1 ar^i *^9 51 
a«9^9#H wh. Jwtcaa j*iww tor i ’tea 

fftt attJBra W 9 & RPf, tot w to to *ww ^ 5 ate*t 

qmxehx «rea 4 £i*ft ^ 1 ^fae^a 

H& « 9 |afTO» nrnmm, aa «ftv #tw ai *?n»a e^ T 
pRM.’a^a^ TOtprf Mteai *v aa TOfia ai 9 fea 

IWpgfl 1 ®Wpia <«ftf w 

rygftr yfotf ig 1 a^r® ^Hf® gftr® <?M.r^ 

«Mt M 9 ifit*i ofatfar mfc, frm |at? &«*&* 

mt* *t* 9§rw ^afa ca?i*t ab» »fcai *ttw 9ftat estft- 





*t? i 

w# fc*we*t c 4 hr** («tw( > 4 ¥Wf 3 ?l 

^i Pm* i fw* ««* >nw *wfor «Hf 

*f#e«6fi t <»t«** <*i#N e»4f « s wp» **e* *t*rf fonrfl 
« *iMft *firc«Es*i i arr^fa <ar«rt9 fo*t*r *rfSnr c*rpf 4&s 

^**tf<5 «to #w, 'Btei * ■»>! * <Ws i 

^#rfc*r* f=r*fc ^tt» su® «wrb ’rev fom ’rcar* ^firc«ti«f; ^Wff^r 

VtC«tt*-fol '5^*1 <4W? Sttsfa vtc*ni foWft vt«f W9 

*i 5 tt>rr<f7 csfci vfycvcs* i *tmvi rew* *t*n for# a^fori 
c*rR#tci^ ct, •srfs'to <st?rre =rf=rff%^ Ktsu *ret r M Pw# flflw# refftfifro 
^«i ^rVftre c*rta v dw* *Hf <<f H*< 

vor i *it£fa *tc*i ^tc>f cs *rev &Q* «**w Wfr jfo fl i* , 

TOtf? m 4 $c*r vt$tcjra*«iftrs wn? w&t *iti 


mt 

\ 

frwtfsre <stt* cvt* srej^ ?«rnfc ^is® cfrem^t^t 
fs«it«fhr *v?q ^ <$mr vttfj w® *s i retttc??r cwr? «rt»ff W 
**us ft* reirev fcfof# *r* tfffo j 

stw* ^t*nn f*rc*fc *nrK ilffor fo* ^rfNt 

vfo* j&\ nttn re, rere* tsft ^fciwfc* *$*, fost tfflNl f 

«rrifa *rc^r 4t c*f t*r*i ®n ®im wff ?fa*{£ff »*r #if* 

*retc 4 ^4 «w&v i ^tzpr “reppHtcir 4 Wwrt * *»«•**>**) wg i < W*foi«i 
vreptciRn reRwtrei ^<ren #irefc*re*tfffiWi 

i . “ 

*tt^i srfttsfav WwWw *tf>w a #w 

•% 

«K^C® *ltC3 l ItW «,?lll|C* Wfc&t <ff»f W *|ff 

^#t si'l^'® ^#1 i c#^ *rtaf *Qfcm W' i ^NfW 

itw ^tfo? c¥i*rn^w<^ c^r tff f*r W4!i r 4f 
to«^ *im-#i»i 



soog ftgyfa i (** i 

v st^t* Bfw fos*nsc*i *R«i>f$ fa»ittiH 

si fafirct *tfm «tsr 

str^a st®s atstafts* focrre*! s*fsOT ftsfafa® srajisfa 

•ttwrl i * 

*7t*rf5*t3 ) 

^utscsfarfs W»pt> 

^TfafSwts ^tsrecsfc 

- *Jt*rfat*R stwfc (*if® ) 

stsrc cw c*m *tf^i stro, fac^ c®sft 

st^rc <&sr stfst*! cwi star '«it®s *t*rttf *ttoai sta i 
stc^'a fc? «rtc^, "*H ^fac*r sryi s^ai sts r 

fs*ft, CSf®K ^fC'0»T, C*t<Tf3 ^Ft^ttT, Cs\fc|, ^t^5T, 

rt^, «m ^t<5 'q «ic5pf scare w ftcna stores ®ra> st^ ss*t 
* tfastc«i sm® ss i s'h? f*re» 3*faai ca fsfsH ^it^ai sts, ®tsi 

sstaatsi vfj^^ 5*M?ji*t srestcs sjw® ss i 
stc^a 'q^ 'Q ^ erfsnr *rfaaic*t am® «rtw i 
• stf? ttyten wn «iv» *reri as i oft wn arfHt^s abreks waft 
^rapaa i 

stcsa wt* facas ^*l ^ cs, ^si ^rts sa^r e^rf* a*f fafafc vq 
^ «rt*a-®a»i *rotc«fr s*f sfc ^fac® atca i fcfaa a«f afwtcs* wm «ics* 
sc*i ^sia araata <*r®f*r® «rrca i «rca* ass ca*a £®a >q ^sstfa stc^a 
¥s*its sf*Tcsr 9 tfa* < ® arei as i 

artels wrt stata?*! ^ates, <a^® arei afet® atca i ststa*i®s at^ 
catk catfe t*ai sfasi dAsatcai atai as i ^arca ^csa»f& afar *£f a$ca 
®tstf?sca* jits scar st«Ffeai cpii i jitc® "®rftr sweats ^faca st^? 

S^T® «f^5 *tf3St , l 35 S^T® I <!& 35 ^1R3 i ^si 

^W3* aiss ^I^CSt^r «tl OTt3 < Wf ^31 3fS I 

m 35 jits srsT wto *1 ^fsai sa i ^ts 

^ 3 *ish ssto stv W^rfs »nrj ^fw s* ^i i stc^sr 

wm\ <*t«c®s «r» s^? ^ sffsstsfl ^tt^J 



stags wn ^SRts sis?*® ®tsts «* *1 stsi st* i fa*** 
^Ffsc* sis*® s*s*rft* wfs s*ttf rr^tarrft wl sflta® <ttar1 

sis*® sra*n ^rsw fvr^^F *tf® *itcsr stfari fww wi*w *nrK 

*!J* 1%fa *t5* (Fermenlnlion} TfSl *$Sl StS I *fcS »$SFTtS 

^ttaF.tOFff^F vflfa® IffSt® <5St^Sl ®?C«T fcWTC 9 ! CSt® S*%1 fa** *S1 

*s i i<i$ wn 4*sts ^r ^tcst *^c*r tjtoh smtcsHwMft ** t 

*tags wits « ^1 *tt® *m *tf*r M3 ftamss s? ! t®Ttf? «fa® *s i 

* filNOT *W s^ i 


^sTt^-f^ar*! i 

( ^ <£r*tf*ta5s.*rs i) 

*taSt3 SfSl f^Cosr^ C*t*PTO (softness) M3 'amm (ronndness) 

st*lc® *s, ®Ms £tf® ststt s*^st; sfcft® *reTc*?f*® (flatness) 

si ** *ta* <=rta?rt:s j s ^*r®i (hardness) sri ss ®tsi c?fst® i ^<ts 
scsr cs^ts sts«rts ssts*^ ^tc^tas* ^tc^rtfa® *ssl si sjss stsr *tsi ^ 

*tC*tt*S ^S Itm Si SM3StC* Stfert (flatness) Si SSfCStfS® S*1 

^st ; <iis? 3 ?ss ^sfsts ts *tc*n m 3 «mfacs ts **sts SKs ®tstc* 

S^S®! (hardness) SSt 3f^«f I 

*'** sfstss scs fs < 2 f*tcs *fs c®toi sfs ®tsfs *S1 fsfas i cifcl 
sfsc® sfsc® ’ecfeWetcss &4 ®m3, csss ®t*t *fs c®t*l sfs scss sssi 
c®sfs *fs ^t=r sftc® stcs i sssi w srfssi ijwa «*rw ^f%^tsr start* 5 * 
sfe i fsfs sc^s cs f®fa sft sta ®ts *fs i>f*c® Stars *t, $tsfs 
*fs»*f«ratjpt* sri, st<w ^tsh y®M3 s^csa ®t* c®t®fl 1 

<rfwi 5 tm3?ii c^^r ^ 4®f5 W «wi >e "•* f*i? ^cs ^rW?ra 
stf®^ ^fiprN *» t^1 ^Stc* I t*tcc Ui^ft erfat^fl *rc* ; ®t^1 f®* 
ftfc ^ ®M3®i i ^rr^t<r *x*r ^ 

*f**t*r ®wc* ^ ^f®si 

t Wt&l f5if«r® fscar ^n stto i 

ftfw Tta* ^tar *rrsts ^f»n:® 

o\^ 'Q w^ 4 ! sot* tw* *fsyp#ts c’t* i 
fs K 5 w m 3 srcsjt 1 *®^^ *tc»rf^ *twt «rtartf%® *^rtas orf^tas *tesi 
^ts fw starts c®ef s$ ^ *f»ral c^'fl t%c® ts i ®^*cr 


9 



( ^ ** TOfl \ 


* f&fas to TOe i 4 TO ^»it^<rtir TOr*r 4 $ ct 4 *tc* 

*tCTO** 115 fa*k <71 TO ^ <£|^c*IW«t ntfto ; fa*- 4 
TO* 4* fi[C¥ t? TO*1 ^ 'Q TOT frc* toTO TO*,. faafaa 
»ittfftc»fre c>i **TO *t* *i«i 4$ cTO *rfcfstf* <$f*rc*ft orft cfer 
^TOasi TO, *ft $faTO *m sc* orfari cfor toqsI TO * 1 1 cn to 'qupfft 
*®JtB** TO 4 cTO dfcr TOssi TO 1 4TO TO fc TO 5 *- *prfa TO, TO1 ^c»r 
Clffars TOSTIt TOt* CT, CWl ’«TtCW!l S^tC* TO1 »ICTO «TC* *&TO* 
4 *k 4**pitTOa c*ft farc^ ^11 

* * 

fr 

®f I Tf * 

t 

fc 

* 


cro stc* TOc* srfa^ cro c*t**i « *$ (• h sivmonioiis ) TO*rfa® 

*^TO*» 4<m cTO f, ? ifa^fai* -ft* to 

fcfaw r fa* TO*r ; TO*l 4 * r 9tc*r toi fro; 4 * «tt*f TO^t ^fa* 
«wTO1»*^T ^rt** ■*cTOr* ** «1 crot*» to *fa ^fac®T< «rro* 

^HTPftCsr rembrondt TO I *f1 *$C® ^rT^M *f4j* tfaf* *f* *fa® *$OT 
to* 4 * TO«i *ftw-*fcw 1 fa* ^ tfj* TO $fro ?&*■ Jr v* 
M»ttC«nFTOfrC4 cTOTO'^fc* TOcTOllTOc* ntW>C*«r*TOt%fas 
J flfttTOW TOt TO ^1 fa*TO rembrnndt tfa<jp | ^ $¥1 
TO* *W ^^OT^fafa® TlW faos* TOtt| TOtf® Wi TO TO 
TO*» TOtro *ft*rcTOrr W't* *1 TO® toi <to ***?« ov to 
c»i fro cro «TTO?f TOi'Tfro to 1 TFfastfafr ’ ** faTOr 

to* ♦ TO* «rfa*fa TO 13 ®*§pt TOft*fc fsfa* ttw^TOn, 
TO fc fafa® TO TOftoTTO^c* c’W ^fro- TO 1 TOro ; HfTOr 
TOb» sfl* Mv ci; to <7i *jfTOfTOfr*fc*» ^c* *TOn : TOew-TO 
*tfTO ^» TOt w$&\ to* -irtfac® 1 


m m c?«rfo <?toipt *fori *prte® 4m* 

c^ c*rfaw fo arvtw ^rff^c»T <3fr ^ ft* 'stellfcv **t *r»vftm 

ifl* l C** C** head-rest \ t *fftj TO TO TOfSTO *!TOt* 

?W'i <smt*& w *?fe. ^ci tsn*r *tt«n c^»rft firohrTOfc 
to l 

*# tot cvft mt<i <rrc^ mi to ^fon c*rs*i cro in 

fjpp «ltfo i 3C* sttf^OT ?T5 «tnrt<t TO * ®*C® TOTO TO toto 

«ifc®n-*rffori*tTO i 4 

0i^ pf cwrtc^r ifa $*u e frfefl ■stetai *?R*t1fTO ’toi «towtro ifav 
*ttc*r i (>) fo-n m xi c^fN^rro *if?r^ toi 1 Iro TOfc® 

^■I'Slflinrshnes#) stf TO ®fo.3 «ffi5 f£ ^ff<JC® 4m I fa) fWC® 
$TOfai m t w l v ® wt^t^r ^1 cTO ^rt*r art*, <rteto®TOro 

TOr# 4^ © * n <.to ^icnfo *if^rt cs4i *rl crotfa'<®tet* «Jfo toj 
*ff<fc® 4m i («) snfosrf^ror *rfo® *rt fo*rai «rfa 4*ffa 
gf fe f fe 4m TOfoaTi^u'®* TOW *IW TOI vTOtf ^fo® I to 

TOta* stfo stf«Rar arc* *.s nW ^to< *rtar l 

^tfrotw «rrs\(%^ ^fat* TO»rc o ;farfa m tot to? TO’rr’tfr TOt? wro 

«tr*W 3$?1 *Tfa I ®*RTlfa ^"T (harsh) *3, WiW *ft¥ *Tl, T?Wt»W 

•ffc^Rij to, cTO's ?ftm* ?f? ^11 cro tow ffw 

sjjto «rt TOW w, tow TOWter fcro fro *&c® ^r cr^t "n^u«ii 
»Fff^w “*tert*l ^rf^Ri c<n»Hf^ ^1 $R«r ^frs ^ ^fc*rt ’fW 

^pd ^rR’f^ w's <?iw»rr <®t*r <T<itf *n t 

*rl 4$zw ttw^r »r^r Tf^ 4ft c^f»n 
*ttis i c^*f_. cvt«T esc? ^Ppn ^Wi &n 

*rW*rr?r ^twr *itci afoitre*; cifr^lWN 

^■fac® 4k*it ^c»r ct wfa vW t Wi 

■fora nur-i uif^c® ^ foir ^I’f&OTf c^K^r ^ 

wq •d*n i <n ^’ffo^fo® fscai ^ tfcw a n < (T ®ff^l 

^ wpfv ^®w ".*5., 1 » t tc®?r ^1 fod «rti^F j, ®Wt^c*rif^ 

afim «r«fc^ 4^ to *^%*i*t!* *tqp cw^rW «r?fR 
tsr^K cx ^rf^ 4& cm\ ^1t® ^ ^1 

c?t»f cm c®ifo m fof^ c^N ^4 1*1^ 4 pw, ^Wrtr 



*»tr fvmu I (H H ** VU11 

| <7T$ CBto\ «JtRT 

fo* <tfi cwfafa 'e c^Writ^H ^1 *& i 

ifcfWl C®I*i (short locus lens) ^<5, c*j 9f^w[ C®J^ 

^rTPnrhr c^t*n ^tvt^Ts srorfera w *n, c*ft arrest* 

ct »pw t«rfsw ^pjtc«ifit?r farc c^ ^Wfal qtc* <?ref*i 
«iw ^ c*r«rtt i 'stfts ^tfifpf *rfa "r?hi mt m3 «ttcv 
&&l H^tara »lf^B W I 

fifft *1^ ( green lioitee )—^fff v.4t^ Ffal >Q C*Ffa*T ^ 

s^Fbr tfc «ttre ^®tei ^c*r Tjtwf ^rfa'® fcjfce *rfa « 

costal «rfes *ttnr l. ^ m<r v*«ji «Ffat*n *1^1 tvi ^rfasit^'® *n 

Vi 

oreste <®t*r w j rt«rl 3 «i opf ^vg<r ^jt^t^'© 1 <sfto ore# 

^pfaql « i$«rti 7 i ^5 5 fl ^1 cm c*tm m *w 

cm *rfo *n ws 3*ptc*fM?r opqsi *rfo i fw 3^f5 

Offa CT ^*t<T ^5 C^ «ltt*l1 mS 9 CFfa, ^Pf « fpfFW 

*?*ll it«t < 7 i s? 3 J c*r*tn 1 ^tf%rsr <§fm®fG 

4 arR srt?i^ ^ 1 ^ orfa Wrc ^tc*r ^rtt^rfa cm ^rfotsr v 

3 TOW 3 T ^*(3 ’Tin fW 4^0 *i%l «rart«R I 

4*fcl vt ^ spsfl 'Q (7H CTtfel <7^ Zfi* ^filSI CW ^ ^f%r» 

?rfe 5W5PS<r f^fSrai ^ b'Wfef i£FP cw$1 

sfasl < 7 Wt^ f^B^lfel C^R C^*r ^ ?[^51 qtv* I Vt*Fft 

aiwfcsf 4^1 ^ ^ «nn fH ^1 *?$> c^u^s fsnn «rt^p , fe , $ 1 

uj«R qfan ^1 c^t 5 ! «wnr 

«ra> (7 fI*i IwRoti »if^5 ftf^n «it^t?r ^*\w ^1 ^f?r® 

«w ^Ets ®raf cm ?rfmi <w 

^1 ^f*rai 1 < 7 f ^tCT ^wtc^ 'si^rhr ^rw 

*t*r*r fws <bw ^®i ^ ^tc^ri <£ff%- 

•* 

^firs ^bi i^ri ’ff^tto, *itfan 

■^r ^ ^ Tracts ^ 'q «rfc TOtww 

,V& ^ CSrtl CT^ - "f^ 5 *11 I ^PT® ^t 5 ! 

fSjiHw ^1 ^rtc®it?r ^ erf) cm #fcri fa ^l%css ct m C¥?r®l 
tW fro ,B *tt*rf* cm ^<n w ^c?r 1 



*rtOTftr-ffes«r, * 

^tRor ^R *Rrc® ^*tor«rm Rtiw *tt* *hp Rf 
ri «ttoF ®t*R «srf® *w *tRc® stoi, ®t*i *n *tc*i *m iR 
®t*n *t*i cjfc*r c«rf«rc : ® *11**1 *t* or *rf«rt *tc® *tr *tR* *tr®ci t 
>£tf®\tl $Rrc® or ^ sn s*, ntfq** ^frj f ci t * cth *f*r 

^*fc*«rc^* *n *ros, ^t*«i ®tn *tc®r ®$fa® * c*tfc *t*i 
*rt* 1 *R *f*r iR c®t*n *t* ®ri *tcn *rt®fa R®* R*l 

^jtcsit’s «rfM ^ftor* ^rfTf^ <W 'e ®«f® *rRi *rRl c*ft»i ort»i wt^f 
st *1 *t* ®*i? 3 > ^ ®t*r or*tt* ^ 1 1 

^R$ src«o *st®tR<F c^lui *®&i «rfai *fa ®®t ®t»r 1 

*r^t®tR^ ^*tovR *1 **tr *Rtc® %*twrm **, 4 

*iR*«§r arwt** *t*i ®<<l *c$or 3 ?*r* ®t®i ®R *te® srl 1 fc*i- 
ort*Ft*F *>tftE® cVH*r * R® , *«i®R isoirr 1 ®<<R uwp- 

orftR or**l ^A *1 ®R 1 ^*tomc*F *ri «rrRi® or**tt ^fr, ^1 

^*JOm, ^*R *fRo*, ^Rtf «ttOF * ORRJ sc*r* ®R *RJ 

<r®*r ^ i 

ttts* f®®<r c®t*rR «RR ^R«n v£i# or c*nfaM *^t*iR ^F%r® 
3 * * 'srftTO ^4H *iRsr *f*i *»fe*Rr s* 1 $cs* f®®* ^R 

*Rrc® stc®r 4*^0** orct c^rtop* c®t*il ^R® *rc, tsi *®itt *tw 1 
'SfR^c® *3^ «srr^'® «r«rR RR>i <$*? *r® >rf«R«iri Rft^ 

's ^rfrftwi ®®^ ®t®r 1 sf% ^Rre® ^ *r*re «t«rN 

^ fsrR^lsf®!^ v^ 1 W C^F'R «lt**ri ^ ^t*f ^1 ^F *RjV 

$R 'jRc® ®^ ^t^aFR^ ^ITfc'Stt^e* ( gif dated background ) 

crests *f&tz 9 \'*] ®1^i 1 3i*r<r ct R^t? ^tsi ®RR < tw 
Rc?f? ^Jt^«5i1^® or >q or Rr^p ^rton ®RR *t"5R Rro 

^•HF^» OR *f®fa ^«f ^ l lilt gradated background 

^Rc*I Wl , 

ct ctpf isit®^ c®t®rttc® ^rttt»i, ®Rtonr ^<nr orRn tlv 
^Ffiwi *&c® ^ or ®RfR^ R swt* 4»il^c*i ®t*i w 1 *rHrfai®t 15 
f®*r ®ff Rof oftR ^itRcsrt ®t»i iR *si ^W?wvWf« 

^^r ®t*r ^; ^Rt?re ^ ^RBf ^tc® fW 

«n^t *tft ^® iR ®t»r ^ 1 ^Tfom *iR® 4 ¥- 

»pr®c»r ^TM ®t»r, ^R wfor?n ^*jc® ^rti^ ^ «*if®|ft ^1^4 «f« cum 



(** m toji i 


TO fk* to TOf*fcw *TO w cro to **tw, to ^ fro* 

top wtort TO i -TO “cntror to %TO fire* «tfe* TOi *$w fs^w TO * 
*fm^%i®* , 9 iorTOw uw *TOF's TO csffc * to* c«rTOw i 

c, 

fiwtfhr TOta *1 toTO* qjl* %TO *** *t?twi to! to®i 
to toi cro**!* cro w*to TO *r$w *®$* wtwi *tf*w 'e TO 
TO *to sfTO *riflw* i wcTOl wtw* *i <?r tocta to* ^ TO upft 
*** to, TO TO TO! *tfw TO! K? ** wtroft wtw i c* 
TO* c*t\ TO s^c® TO^^fTO to orTO ®t*l ftwtfa TO TOw 
*to i to *f?I® TO* c , p1 > r v 0 .TO* TO wtfei TO, TOTO *1 w® oTO 
*** TO *tt® ®!TO ! TO TOtc® eft ^rtsf fwi TO cTOl TO TOfift 
c#i **i ®to i to* w® W TOIto c* #*tc* TOw WTO or*! *1 
TO <?ft TOtor TOrt^ri TO $TO® rTO i c* *** c*Tt** T015 c*f! 
Vj *1 %•&** cfcft t* **i ®fctm TO TOTO *rc* TO literal «**£ 
W j wfs*!, %*t* ^c.'d wife**!* ^ t^jj **®* ®f% 'TOI TO, ®l$.l *tor 
*rfTO*t ®tw TO c®t*! wt®s ®** TO ^TOr • RTOTOtTOs 

TO TO*r® TOw %toto? TO® *7t.**i **®er *tTOl TO 

cTOft ffTO^'i 

ftortfo %®ff®r® <2rf®\flTO *tTOi®* «aTO TO <** ** c* TOwft** 
*5w fro c*ro TOf, ^ cTOc^ ^1 TOrai «sttTO^ITO ctto 
TO* 1 ^ro®TOcTOw^il^n TOtc® TO TOt? ^ ’Bi TO1 TOt® 
TOw 4TO1 tori TO»i te nwTOs »iro TOc® ^r, ^?tc® ^toto frora 
art TO* ortro TO 1 TO* TOTO fol cw *c^tc® ^ ®tTO «TO 
5(H TOc® TOw 1 Itet* TO1 TO! w fTO f*TO «TOw t%c* 
MtP TOTO * urrorft® %toto »rot®?r w toto TO** cTO toTO 
TO%w*» 

TO^r f%®* tow! •TOTO TO wtTO *f*<n *** 1 TOTO 

ft m ■ ^TO.'IWl TO, ft* *CTO«TO TOTO TO^! *!Vl^ 

wv^Fft 4 TO*® **jcw *f®PTO 1ft* wfirr® to y| wtwt* TOL^ 

fHHw ^^pili TOITO TO*fTOrTO<W^ TO l ! TO TO! <TOr® *TO l 
#ruTO*fe* : ^ TO«!TO,TO1 *TO wrotcro *ro» wi TOcTO WTO 
TOppu^VtTO* TO TO** ^ ^1 ^ *rtrot^B iftro *c«fr 

TOfiTOTO, TOI1TOW ^SiTOjl w *JT*«|w* wTOPf WfWtC* WIWI7 



fW 474, 

***** fe* Histf<«4 ««m MPfif! fif^f i «if <tt^r 

*fo«w»»i» *t *w *a« <««mr 

•P 6 7fVWfc45 i ^f*fl3 *f# <4444 Vn . 1 # 1 grasp* < 4 f 4(4 

C^W* ^ *41 C4fr*1 ^CTTfo ffi tfls ^ U ltfff^<47WC4t74ftf^ 
^11 >fi ^»i >ii^ #ii m* *m f W l hriW 

«^w <m** sefws* «»Nw qgfw Tfiiw* 4c47 7fr 41 *^ 44 * 
C444T «rc44*«f4 cTtc^Rr 4 ft s» « m . 4t w p <#*r ^4 * wr gm 7 » ft 
4farr 44K qffire arearerer qr* <sf»r ^ 4Wt4T74 «fftw ^ 4t fr, *m *»i 
fw3k *K* Ttare <*44 f7 4W«4*r ^fSp^rc^fUrt 4 « 
7t41 4*t4 #S44 i , JtWc^tg^tf¥^f^ c^t*ytCT 

«fft4 cn W4j c^» <** .#^¥m«rw«racw 

c^fr *fws 44 ,* * iftssr f^wr g f frffics 4l4 f W 4l 4 W tti 

ffar «ttrf <swm w* ttcti * 

«mtc?f j WFtcsr no? i 

aj^t 4*c»r wq^q t g f w *7 firw^iflw 
Tfwi sfl 4*4 7t4t4 <*rf% ^rt^n ^ffr® i 7T4ftw j ff at 4 4 tflf te ^Hfi 
^mtt^e wrc f 75i*4i7tw*s c4*rt*#i ^rrtw ffwi *nett»c¥f«ff5 

«h ?T '8 7 tt 4 i ^ $nr «r»r ^fiwf w*t 4 rc»wr$f«rcrr ’rr^tc® 

47c*r* TrtCTsrt* fare 5tfa*i4i c*4 

c*n c*\Ff 47*tre <<prT fori' ’wr^ c't; off^w w<5W ^rfsrt'^ii 
4 ftrec4 4, ^ wr$\ 'Q 47 #r Wc^ >twc 3^W^1 <47 4l*w 41 
4 * ^t?.^ jjff'sffare 4*C4 * fastfaow ^tw nfrrfere 4*t4 fTi 
m 4*C4 «rf*rs <ef4 ^i 

*a K t'T5i 4 ® ®t*i 4fa carfare* or4i 4t*c4C4 <stfa 444 «fo* Haifa's tWerti 
tt* Haifa® TtTtta 4t4l*c® c*tc4 arog® *fare c^ft c»rf7 745 fare 
74 C4t7 41 44 7f4lc44l fcftan * 

„ 444 ^ reft cjit? 4tfac4, ®*44 7ft* ^yrre Hstfa® <*7® Tfare 

4*£tj 774 *Km*fa $7 <47 574 Tfkn Tfa;C?.4f*«4l.I 
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FOOD. 

TuuMiftfctd fnm Bai Bahadur Dr. Chimi Lai Bote’s book on Food. 

( 5 ) 

Alimentary principles and their functions. 

' We have, before this, briefly considered the need for food and the 
process of digestion. We now propose to deal with the alimentary 
principles of the various food-stuff’s, their respective functions and 
the part each plays iii the repair of waste and the growth of the body. 
Bat before we cdbejder these food-principles, we mu^jt first And out 
what materials our bodies are* made of, because the food we take 
goes to make up for the constant loss of these materials from the system. 

The different kinds of matter we see all around As can be classed 
under two principal heads, viz., the elements and the compounds. 

. Gold, Stiver, Copper, Iron, Sulphur, Carbon, Phosphorus &c., each 
of these is au element or simple substance , because nothing simpler 
than itself can be obtained out of any of them. Up to this time, 
there have been discovered 77 elements only. 

A compound substance, on the other hand, is made up of two or 
move simple substances and their number is unlimited. Sand, 
s?Ood, lime, atones,.animals, plants &e., which constantly come under 
our observation, are examples of compound substances. Water, for 
example, is formed by the chemical union of the two elements. 
Oxygen and Hydrogen ; it is therefore a compound substance. So 
is also the common salt which is au indispensable article of food and 
vrkieh is formed by tbe union of Sodium and Chlorine. Bones, skin, 
muscles, blood, blood-vessels,, nerves, ligaments, fat and suoh other 
'tissues as enter into the composition of our body, are, each and all, 
examples of compound substances. 

Of the 77 elements, sixteen are to be found in the huffkan body 
Olid among them. Carbon, Oxygen, Nitrogen and Hydrogen are the 
moat important ones. On an average, for every one part of Oxygen 
preseut in the human body, there is $ part of Carbon, & of Hydrogen 
and fa of Nitrogeu. Besides these four elemnts, there are others 
fludi as Phosphorus, SulphuA Chlorine, Sodium, Potassium, Calcium, 
Iran Be.* present in greater or less proportions in our body. With 
the exception of Oxygen, all other elements exist in the body in 
fit form of compounds. . Oxygen alone is present both as an element 
and as a compound. 

The elements composing the human body must, all of them, be 
.ffijjsiwt in our fowl. But it will not do to take them as food In 
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their limple form. For instance, Nitrogen in the elementary fans* 
is one of the constituents of the sir and it is present there in' abun- 
dnnt quantity. Again charcoal or coal forms one of the eiemamhii y 
forms of Gnrbon and may easily be obtained m say quantity. But 
to get the required supply of Nitrogen and Carbou for the body, it 
Would not do if we take air or eut charcoal. . Plante am capable of 
drawing their nourishment from the air or the soil on which they 
stand, but animals can never do so. They must obtain their n -Uriah 
meat from complex substances formed in the bodies of plants and 
animals. Flesh, eggs, milk, starch, fat, oils, sugar and other similar 
food-stuffs are highly elaborated products pf either animal or vege* 
table origin. By taking them as food, we are able to obtain the 
elements required for the building up of our body. 

It must be noted here that the primary source of food of all 
animals is the vegetable world. The plants obtain their food io an 
elementary form from the air and the soil, elaborate these in their 
tissues and ‘store the finished products in the form of different kinds 
of vegetable albumen, sugar, oil, starch Sce. t in their roots, stems, 
-leaves, fruits and seeds. These are eaten by the .herbivorous animals 
such as cow, sheep nnd goat, and are transformed into musoles, fat, 
blood, bones and other tissues in their body. Carnivorous animals 
live on the flesh of the herbivorous and threfore indirectly on . pro* 
ducts originally elaborated in the bodies of plants. We thus see 
that the foods stored in plants directly support the lives of her* 
bivorous and indirectly of carnivorous animals. 

The All-merciful God has stored a complete and pure food for' the 
helpless infant in the breasts of its mother. Afilk is the only eom* 
plete food found in nature, because it contains in due proportions 
all the ingredients necessary for the repair of waste and the growth 
of the body.* Some people can maintain good health by taking milk 
-only, but it is not convenient for most people to live on milk alone. 
We must, therefore, use such other food-stuffs in which all the eom* 
ponent parts of milk are present. Let us now see what we have 
in milk which help to support the body. 

If we add some acid substance, such ns lime-juice, to milk, we 
notice that it gets curdled and a solid mass which is called casein 
(chhana) is thrown down. Besides casein, milk contains butter, 
sugar, salts and water. When milk is churned under suitable con¬ 
ditions, butter is obtained. When both casein and butter are sepa¬ 
rated from milk, the watery portion left behind contains the: milk- 
sugar and various kinds of salts in sofbtion. What remains after 
• the separation of the sugar and th'l salts is water only. We thus 
1 see that the different ingredients of milk which nourish the body 
•Sure the casein, the butter, the milk-sugar, the salts and the water. 
•They possess quite different properties and they differ from dap 
another in their functions as food. Water being an inorganic 
substance, it is convenient to place it under the head of salts ; mmtm in 


j is considered to be another complete natural food, as chick* 

.require any other sustenance for their development. But as carbohyc* 1 
practically absent from eggs, they lack ip completeness, as food trheih 
with milk. 
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then oleasify the food-principles of milk under thefollowing heads 
■ ■ 1(1) Proteids ... ... (representing the casein of milk). 

(8) Fats ... ... ( „ butter „ ). 

(8) Carbohydrates ... ( „ sugar „ ). 

(4) Salts ... ..* ( ,, ash and water „ ). 

- Now, whatever food we take, it should contain all the above four 
principles, as otherwise the nutrition of the body will suffer. As 
casein is the proteid-principle in milk, so is myosin in flesh, albumen 
in eggs, legumin in dais, gluten in flour and fibrin in oatmeal. Pro¬ 
teids repair the waste aud help tlie growth of muscles and other 
tissues; hence this kind of food is also called the flesh-former. 
As Nitrogen is one of the principal ingredients of proteid-foods, 
they are also known by the name of nitrogenous or albuminous 
foods. Meat and flsh are principally proteid-foods but they also 
oontain fats and salts but no carbohydrates. Rice, on the other 
hand, is very rich in carbohydrates (starch) but poor in pro¬ 
teids, fats and salts. Sugar* is purely a carbohydrate and contains 
■neither proteids, fats or salts. Butter aud oils are pure fats and con¬ 
tain no other food-principles. In dal, flour, oatmeal &c., both pro¬ 
teids and carbohydrates are present in good proportions, but they are 
generally diflicieut in fats and salts. Dal is even considered superior 
to meat in respect of the proteid-principle but it contains very little 
fat and we hnve to add ghee or oil at the time of cooking it. 


It will thus be seen that in milk only, all the different alimentary 
principles are present in due proportions and that therefore no other 
food is needed for children. But it is not convenient for grown-up 
■people to live on milk only, because a large quantity of milk would 
then have to be taken and this would entail the ingestion of water and 
-some of the other food-principles considerably in excess of what is 
required for the maintenance of good health. Besides, the food becomes 
too monotonous aud the appetite loses its sharpness which is a neces¬ 
sary condition of health. Of course, the alimentary principles c on 
tained in the milk are, each and all, indispensably necessary for the 
repair of waste and the growth of the body, but we can obtain these 
in required quantity from food-stnffs other than milk, such as rice, 
dais , meat, fish, flour, oils, sugar &c. We Bhall now briefly consider 
the respective functions of each of these alimentary principles. 

Proteids .—^These are found in considerable quantity in fish, meat. 


-jvhite of eggs, cheese, ckkana, and the various kinds of pulses (dal). 
-Other food-stuffs such as rice, flour &c., also contain proteids in much 
smaller proportions. The principal function of this kind of food is to 
repair the waste of muscles add other tissues and help their growth. 
Our body is made up of countless numbers of cells loo minute to be 
seen by tne naked eye. .A kind of jelly-like substance called proto¬ 
plasm constitutes the formative materinl of these cells. Proteids con¬ 
tribute to the replenishment of protoplasm, hence they form the most 
important constituent of* our food for the nourishment and the growth 
of the muscles and other tissues of the body. They also help the 
forming of the various secretions of the body and to some extent 
contribute to the formation of fat and the production of heat and 
energy. * 
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Fat*,—' These include butter, g£ee, lard and the various kinds of 
animal and vegetable oils used as food. They do not contain Nitrogen 
but consist of Carbon, Hydrogen and Oxygen only, but less Oxygen > 
than is found in carbohydrates. The chief function of this kind of 
food is to generate the body-heat front which we also obtain the enerfjj 
to work. Fish and meat are much fnferior to these as regards their 
heat and energy-producing power. It is from fats and carbohydrates 
that we obtain all supply of energy. Some peoplo have got the 
mistaken notion that meat is the principal source of cur strength. ' 
Froteids go to make up for the waste of muscles and other tissues 
and contribute to their growth hut the energy for any kind of work 
is yielded by fats and carbohydrates. Fata also help the formation 
of fat in the body, and to some extent, the digestion of food. 

Carbohydrate *.—These comprise starches and sugars and are present 
in rice, potato, flour, sugar, arrow-root, barley and a number of 
other common food-stnffs. There is total absence of nitrogen in 
carbohydrates; they contain carbon, hydrogen and oxygen only and 
are principally concerned in the production of body-heat and energy. 
In this respect, Jthey are inferior to fat. They principally help the 
formation of fat m the body, and people taking too much of this 
kind of food generally grow stout. 

Sails .—We have placed water among this olass of food. There is 
about 70 per cent, of water in our body. It is constantly being lost 
from the system with urine, perspiration and evacuation from the 
bowels. We replace the loss by taking food such ns milk, meat, 
fish &c., all of which contain more or less water and by drinkifig*. 
water and other fluid substances. There is muq}i water in our blood , 
which keeps it in fluid condition and enables it to flow easily to all 
parts of the body carrying the digested food which is taken up by the 
tissues for their growth and repair of waste. Water softens aud 
dilutes the food to a thinner consistence facilitating its digestion 
and rendering it easy for the blood to absorb it. Besides, it helps 
the elimination of the refuge of the food aud of other impurities 
which are constantly being formed iu the body as the result of 
metabolism. 

jLike Water, oxygen is also placed under the head of salts. Of 
all the elements entering into the composition of the human body, 
oxygen is the only one which we take in an elementary form. It 
is present in the free condition in air which we inhale, and although 
it does not directly act as a food, it helgs the oxidation of the digest* 
ed food and in this way, it generates body-heat and energy. We 
can not live without oxygen. Besides that contained in the air, 
we also get oxygen from all kinds of food in which it exists in 
combination with other elements. 

Common salt (Sodium chloride) which is daily taken by us with 
dbr food is one of the most important salts required for the nourish¬ 
ment of the body. We do not take it direotly with some kinds of 
food such as milk and fruits &c.J because it is present there in 
sufficient quantity and no extra quantity is required. But oertain 
food-stuff's contain very small proportion of common salt and we mix 







salt in more or lees quantity withJMpMse to supply the diffioieucy aod“ 
to make the food palatable.' gpj|yib chloride is present in bleed, 
muscles and in all the other tissuersf the body. 'When taken with 
food, it increases the flow of ttfiva, helps the liver to put out a- 
liberal supply of bile and is priitqMitify concerned in (he manufacture 
of the ackL constituent of thVpastvie juice. Besides common salt, 
our food-stuffs contain a good many^oither salts such as those of lime, 
iron, phosphorus, potash &c.; these contribute to the formation of 
tbe bones and other tissues of the body. The red blood-cells contain 
an appreciable quantity of iron which helps them to absorb oxygen 
from tbe inhaled air and to maintain the slow combustion in the 


body which is the source*of our .body-heat and .energy. For the 
proper maintenance of health, salts, are essentially necessary. These 
are present in abundant quantity in,vegetables and fruits and they 
help to purify the blood. If fresh fruits and vegetables are absent 
from our diet for qpmetime, the blood gets vitiated and a very 
obstinate disease, called (Scurvy, sets in which can he cure4 by the use 
of lime-juice and fresh vegetable! only. 

We thus see thnt even if we do not take milk, we can ensily obtain 
all the four food-principles from food-stuffs otherthan milk. For 
example, we can get the flesh-forming principle (casein of milk) from 
such food-stuffs as fish, meat, eggs, dais &c.—the fats (butter of milk) 
from ghee, butter, lard and vegetable oils &c.—the carbohydrates 
(sugar of milk) from rice, bread, potato, sugar, barley aud other 
starchy and saccharine substances. The salts naturally present in 
these foods together with the quantity we add to them in tbe course 
of their preparation and tiie water we drink go to supply the place 
of salts and water e present in the milk. The absence of milk from 
the diet of an adult person is, threfore, not at all harmful. 

I have already Stated that, except in milk, the materials required 
for the growth and nourishment of our body do not exist in due 
proportions in other food-stuffs and that milk is not always a very 
convenient article of food for people other than children. It is, there¬ 
fore, necessary to make a careful selection of onr food-stuffs iu order 
that We might obtain the required quantity of the different food-prin¬ 
ciples for the maintenance of health. Such food-stuffs are either of 
ammal cr of vegetable origin. Fish, meat, eggs, milk, fat, &<r. belong 
to* the class and rice, flour, dais, sugar, vegetable oils &c. come 

trader the second oategory. Milk, casein and butter, although strictly 
off nntutrr 1 origin, are generally regarded in this country as non- 

_j~foed. We can not maintain good health by eating meat or rice 

atMe, ho ee ns* although tiie former oontains considerable quantities of 
pidtleda end'fats, it is more or less deficient in the other prinoiplee . 
of> fegdrft While the latter, though containing a very large amount of 
carbohydrates is very difficient in proteide, fate and salts. So either, 
of these,taken alone, as food does not supply the needs of the body. It 
iy by making a careful selection of the different food-stuffs thefts 
to maintain onr body in a State, of good health. 

(fb be ctniinned.) * 
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( ^ TOtfawHi m i) 
f*i 

f» t*r «ito fro* tfa toi % TOMfofl 

? ^tti to to cTOjTOTOroTOfr^Srtft’rrt; TO^^fct* 
tfv® **) *m fas-TO* TO *wro TOwi, c*rhflj tfi-TOro c&\ 

TO^r; mc^f, ffeawf* TO^ TOCTO TO? TOR j W 

< ® , *f® C* TffRtf ^d>1 ^faw <TO*T f&WItTOtft *$, ’TOfifo *R&1 <jrc*R W 
RTO TO TO OR I 

to ’w, cro TOTO cvTO?® cvgfev w$TO to cTOui to 
TO to wn fv fcTO fro TOTO ^ fwfon TO t v f fo TO - 

tort fro eTOTO wt^ ftfan firc, ^toTOs fror vffart tort 
TOT CTO fTOlfel TOJTO TO**.W1 RfTORTfwMlTO TOftftWWI 

TO*r ? TO TOfrw froro to *?»TO TOi ffro® ? toi to, 
fro TOiTO mffwtTO tot, cr TOTm cnMr «rc*nr TO app«ii 

to iTORrfTOfofTOsfTOTOTO^TOI^R't*! 

TO «ttfTO f TOfl fTORTl TO1TOVTO1 TO, TOI TOH TO 

***** t RTO TOW CTO'^ffe* CT*CT^W*TO *sj* cTOf* TO 
TO CTO TO CTO 1 *'<»flTOTOt* TOfWl CTO, TO'fell <#Wf*TO 
vi c* cron to* to‘TO fci TOfar Ww Tor,TO^ jwrt'ittf 
cTOI W»i 


(>* >1 »rc«J11 


if 

*rc* farof* *ftsi ®ns*i i 

*pd?ta *rf?F3 f®si**rfa tot fw* *i*rt ^tc ^; 4 faraft1? iv, '« 

^t*Rl ^faRT fW *f%re 5tTO, «tfa- 

qjt, ft 'G wlv fwfaw* *tfel &t*1 w* *tar ftf* i faSTS *|R® 

*cfrr<sit*R < 2 f«rft «tN*7 ^ ci, **f qtt*. vm «rtc* ^ i 

^c*f^ ^t^tc^o fbwro «.*M ^lz*nr ®T9®*rj *n *fa R"i 

®tsl ^ 5*1, wv c*^*r «itt*rl 'g ^HrHr ^*tc?R fttf* *fat® 

*$ l *SUFf W9 *JtTOR JttC’T fclRcanT C^t^T CTO $» ^ 

'SFRT or^rfo, fa* *cfei c^5t®rr^ *c*s *$ ^Rnri c?fat® c*ft *tc*Rft 
*9 *fl i tfa, **> .3J*i ^sjtfa fafac<m ft*? ^Rf5 c$t*rt c*9* 

*cfct<stt* *nrft wi r , ®m> fro** **i ^\, w, *f99i 

*tfcl ^ftrefa to ^y mi **rcr *fa9l cbW^ i iff? cfi*i 
frcaiWwHt *fa91 *d?1 $f®refa tal «rtc*, ®t*1 *cfttaftc*9 Rar- 
^n^HTsr ^yr ®«u*sfa vfal «(fal Ri*ft <2tC9t®R i fkarMCTtff 9* *j*c»nr 
®iwr, ^rrm toc9*t w g *t9t* *n i 

Rear oft »re*r3 <*rtt* i 

fbiaf cro *ro ^ti <£TW *?i *r* cw 39 i ^w- 

fros <stto c*r«n §fa® <«1fa g tou 

«tfc*rl 'g ^tsrfa ^Rtcrf «rfc^ ai^ c^t^^Rr *(?! i c^t^ cwr 

^f%iFtf^ ^ ^^5 R^l CTf«f I Cl Vfv ^ItltfW^ 

' 41fltl W&tClW rtfm*!*! ?fazv ^Z1 ; ^»t^1 Sft^« 

jftc^ n f& orf«t?n ^Rpfi *tzi i aR^rtcsR «rRin 

c*rRc® 9 tft^ ci, *cq, <7r^f»r 

n*w\ fafa?ri c^pf «rftt?r ^rf^ ^<rr 

^91 • c*rH$j Rfwtt i c?Rc« 

<thG9l 9t9 a, ifw c^t 5 ? *rtt*tl ^ c^ft ^ftc^tc^ 

^rfcsitf^ *$, Rc*T 9^: ^rfw ^'Rl *tffm *rc^, ^®W ^1 

vr?n Rcanr <?rMr ’ftcf, f^i ^t^l ft* *tw ^ic^, ^R1 

^*1 *t9l Rai 3Tt*R7 ^ i Rai*? ^t*T9 Rcar*'‘»^r^ ^ ^ , ^1 

«rt* *rf»itf? (masses) * to *1 fB^ar^ ^?c*f >t§rr^9i *r$v\ <tf*ni 
vTOl^r® *%1 ®Rc® ’ttCFR I *d?t<Sjf*T?TG *JtW9l *W *tFT ^Tf^9l 

*Rc«r?F >rc5TR® *R9i *&c® ’ffc^R ^t*1 ’■mr «r® c*t*r ^itw ®rR i 



ft 

wi cs •rtf 5 ! 's im stftc* mass, ^ ate iw*k* 

<*ftf®T?rK*f ^f«ST5 fas ( composition) TO I TO»I1 * ttSfa 

®f*®ST 5 rf^T = T Si SRVICV ehiaroscwro Si *Tft*rl WtSfa TO I 

_ c 

sc«fs Tffan sn *rckfr5tfafs to?i 1 * ^far ^*fs fatfs ^fa® ^t«rr 
i fro ^rr? ^stf® ^ stfrsi c^m ^ ^sct®tfw c®t*n toss i 
*pgj<r cs «ftre ®tsi ^fro scfr fa* ^ktcsto to ^d, fi^ar to 

*\ ; <?1TO fas SBJH 'Q TO*!1 'Q STfatS (chiaroscuro ) <3f® SW 

fefas i to <sr^t<:<T ^^tesi frofa i tfrw’f,—(TP^r *s®tcss fas c®t»rL 
TOSl ElfsfTO TOI C*ffa «rf®SW ; fa®1W,—CW <4^1 TO1, , 
TO! C^S«T TO/STO TO C?TO fa® fs^?l<5s <2rf® CTO 

st<n to i 

*rcT>tt® fas-c’ffate; TOft *Ffa® ®tsft® ate ^< 5 ^ qfai 
«ktoh i ai^te *rccs ^si TOTfa^ 's TOpi®TO *j4 ^ics i ®w arfa® 
jttcto «rf®-arfaro *m crc cro p>m c®s*r ^®tcss fasTO to, fro 

TOWfS <2ffas C*R arfTO TO *?tfc^ I fifl^yg jff^ cTO fCfS 

stfa^fa® %fa cTOsi ®tsts cTO^«ifcp ^sl *te*r, ®*fa ^issl cTOc® *tte 

CS ®tTO TO*P ’tf're ®S1 sf§C® TOS I 

Wi®s cs yzm ®fa $fro s^ts ®tTO iTOfa t? stfa® 

artcTO to®t?i TO*fi *rfaTO to i «r®tor <2r®fats toi 

TOt® nfCS, TOSl short-focus lens—TOfc CS STSSttS WfaTTO 

CTO1 CS 1 ^ TOI^C® 3S *\)—'®tste SJSTO S'fa® *itfs j stsi 

Jffal y£tfa^fro 5^1 st^ts, ajs? long--focus lens St3l 

FffStSC^FS CS TO^T $\W crft 

■ 

fafal (gjf5TFf%^ I ’ Sfa StSl TOfaTO^P »P»I ^1 SS ^*STO1 

frofe to lens ?n «rr^ ^tsi ^c»r «its?n cs fc«s *fa 
^fro ^i s»fan cs Ttt 5 ! ^fsstfa «tsi ^c® ^ 

sfs ’HOT »ist (ifroup) ® ^M5> Sf%Sl CStS SS, ®tSl 

s^c»r «ri^?n ss *r^«t s^si st^c® ntfii, ^ s? long focus-ieus 

^JTSStS *P%® ’Itfs I .rectilinear Si symmetrical lens STSStS 

^fro® ^fro® ’ites i fro ate ^f5c® ^ s^cs =ti i sc^r 

to*t c*rc ntcro Wfc® to ^ ^rtc^, ^Tfcroi ^c<f si 
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4^8 PwMH 

^■SfC* «®Pf® ff TVPIS1& 'ff.ftTtCV* W8*r*T3* f|W *f*lCW-C*T*f 
lT^TO,Tfcc**r|» fto^tT® fttW*WtWTO*.TO*ffcr I Long 
foouB iens.TOitp?>*fc* tto to]*to t* *ton *«Vffc.fe*ita*c *tto 
f*to fhrt *Wcw3 to tos ffcro, *tettof?i *t*tf frorc*ft *twi 
to TOto *to ®to 0 nfl% i 

*m to. Ttconft *w&i tofi tor «ttc*; TOtt® ato *t<ft*? *■ 

£ l 7 Z. - - &. A — ■ -A- k ■ FWrv^'’, § A * V 

to TO «WH TO 1 1 C*T*T ^wR Wip* (motive) ft*t ‘TOt«R I 

ifrte ^fro t^ct, TOt* tot TOi *wr TTtwr * to *to ortoft ito 
'top*' ot *rfaTOrc*t ff%c* TOi TOi TO to to? tot toot? 
*tos f&T, CW TOt£® fto TOfa ^ftl^ fto i cr ** ffa 
VW TOt* TO*-CW CT TOT Tf fTTOT TOftTO TOT* *TT^ ft*1 ^to l 

to oj'frfwr c*»rt*i tot *ttoi to *fj to** TtTtto w j <7rh tot ti to- 

ftT*&TTWTto to*?faf*?T Tft* TOtCTtf *1 T*»T «to f*TC* 9 \W\ I 
tofe to&i ifro^ Tf*r to? T^t fato TO* Tt r t frTO tTO? «it«rto 
cw'sti ftotcf» c’rt ffrr ®tf* ft ^fiw, «4*1?i Iwfrt^r « 2 tf* ft *ri *ifr>m 

T^to «tf* *Ttf Ttol TOttTtf frtot fto TO ; <71 «RP ffo ** ’f*T 

TT Ti1 *ft$1 CTO TT TOT CTOTOT T^T TI; TT1 CTO C*R «fl^J ffTT 

4*TOf oto ^Ttf TOT 'e «r® TOf TO *to TOTO «**fci tt Tot, 
ppw Tto «tf* ft *fto «rto totcto TOpk *$, to TO 
TO?lt fT ^ * CfH» Ttw ^5tn T^T5 «R» to ^w CTTto I to 
Ttrjfr «itct ft ^itot ; cwm Ttrto «r<ffs? fwto i fto? 

Ttfel $to® w&t ^d?i ^totr ^tc»r «rft»n >s Thd, tt? Tir «»rto 

«Tfto TTtto T^CT I 4^ TTtCT"t «RT TCV 

CTtT TT «f«JtT tol <7ftl ft*? «rtT« f!ll 

to Ttocr ct. crt*i tt crt*r fh?»?totT vm 

wtt «£t«rto •rf® to i r tore wro ^c^pi ^)n ft*? (weak 

« ( 

position ) toK tow T*JT8tCf fff «*fft*? twto# ftCT TOt T^CT 

^ftwfttof to C5ff? «hr orto® f^cr *a i to *tff **$ «ttfc*? 
fr Ttlf fit* TOI T^C*r ffft CTO?^t*W CTtf rtCT *TT I i^ft*?t* 
Ttpf ftf( strong point )* TO! Cftr TI «**$ f*T CTt* fto * ’taif 
•tlbw «tfw ftot* *to«r (Trftffiftoti 

c*f c*f tott* «ftTOf TOfj*tft!rc¥fftotoTO*l^*ttff 



to fro ; <$TO*firMtar wfa tW *Tto»fc ct*T t n*$v*n 

c*+*g &1 wfo «ft*i wtffc* 

wi i fytf* s, fc *n«irtenr 9tc*t *rf»rcTO*TO«ft©ft 

* w 


w 

ft 

-s 

* 

V 

4 

=T 

9 

*> 

• 

W 

» 

> 


t> <® 

* • - * 

TO& fro »u^ tot «f»nr ’TC'rr w, w, 

wftfc 3 l , 6tC*lW'| *fT5«f Tft Wl strong position ; fesfftnjr 4tCWW ^«fTCTO' 

#r «r«rfa «itcw wi ^c»i ^«rf? fr^t* 

catfhr stion*. | « pit inn 3TS, TOT? 5^WK<J Xvenk point »WTO|WW 
f&fTO TOCTO wen If point | 

3 

ct £f<rfa ftOT to to cto ^rhr nar c* ctot 
* tf*cw ^t*t* sre«fT cro ®9 k^s *n 4t*t *nr, fro 
'&nm M*m 9ft ftc^«r tow frotfo «n*fci wrft •**£*►* 
** faf*® » fe*tc*- c*r <2rvtcivtftw ^t 0 fi cirsfl ^rfci «*$ ^rrftsr * 
^TtCSrat^T €Tfe» tftFT 3TftH fcffall sftO® I 9fa ffi w fa TO C*?*CW 

*^M» CTW fW’fWW ^ horizon wf’RT ^tlTSfCW’Rl’tCW ; Wftl CTO 5 * "W* 

*lt*w =n- .nc91 *!ft wjw TO «ffC9 

fc*RT horizon line *tf9C9*| 9, 5,“^ H ai^fctWF* 

TO c* c*ft *rfa?nr fe«t* ^<tft tot ^fir® * cn* - 

*TCW ^faRTft ■rftror ^»*f» , « TO'^fa® I Horizon*'® £f«Tft fir^Wlfctw 

cwt^ TOw to wfa* *4TOcf?r tot tokw* &»nr 

^ tot, TO* wfor - <4wfac* crft TO* TO TOf? top f w- 

■*wfiw* <rfa «Wft fwfa «tkw TO1 ^»rTOr l%iw cTOTOkW TO«ft*1' 

9 9 

«t«iw»r; tecw i% nzx? TO>'< m^ i>W ' Wt i» i twnw ^ i n fi r® tmlnnw" 
of Um tSotnre^ 9 f %9 »itW Wl TOt *tfiRPTO TO f 
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fasrm i 

fafafW® TOTOTO TOftfKfore ground), *<ITTO (middle 

distance), TOf (distance), 'S tffTO ®®f (principal object)*®^ I 

«*TO ®* TOTOt (middle distance) ’ ®1 TOt® frofr ®l (fore 

ground) ^TO® I ?r® <rtfTO* f»W»r W, tJRRT fTO® TO1 CTO® 

c^r V s TOrai to ®®, TOte® cTO * TOi *$ai TO® i few 15 fc®® 

fTOw® TOr® f®® f®iftTO «f¥ ®k®TOi wtei toi totor «w cron 

TO 3 ®® ®TO TO TOt® fc*f® jfrrat® <?fMj ftTO to i ®fTO*f®: cTO® c® 

?r®® fwfa® *Hl cTO®®, c®nt *®, <?t to «a^ TOtTO 

TO1 tW *rf®®i TOr® ®® 1 

®fTO5 fcrfTO TO®ffTO (variety) ®*1 ®»f®TO TO TOtC® TO*T| 'Q 
^tfl f®F®1 f®3ff ®IRl ( compositioif’of a picture } ( symmetrical ) 

*11 ®® ®t®t® <*rfo jft ®Tfro® TOc®j TOto TOfc® *rcTOTOt 

f®fw« 5(1 ®® C®TO tfTO fafa® ( prominent object ) TOfT® ^f®® 

TOTO® *TO ®tc® =n TO* TOl *fro® TOt® 1 ^rr*®® toi ®*ti TOr® 

TO®, ®f® CTO ‘TO® ®* ( prominent object ) ® TO® TO* TO1 TO t®, 
® TO® C®® &®i® Rt® 'fl’pfil prominent, object 5(1 TO* i 

®fir *TOs ®t^ *f® <jf®i^ ®® to TO1 or if®* ft* ®t*TO® 5(1 ®®i- 
fcn 4 ?ijf tot to® i*®! *®, *®t ®*c* *7tt®*i 5(i ®®TO®i c*ti TOr® 
tfTOTO TOi ®® r *t®*i TOl*T®1 £®f®ar 'Q ®*f®q® ®® ®f®®l if® 

TOre TO c?tn I ®f* c*t® ®nt® TO f fro *® TO1 TOc® ^tst® 

CSRi^Pifll TOl ( vanishing point) TO* ft* ®t*TO® ^ 

•itcn® TO ** i TOtr® TO ’ptctoh, »iTOrcTO, «iTO 

5(1 TOfa «rf® ^tl toi i 

Ifwr Tffro TO tTO TOtTOti* i ^1 w ^iwi's TO1 •ttc^ 
«n, fiw TO ftrtw ^5 ^1 fro* c<wi ««5( fir ^tn fTOw cTO ypto 
TOrar Rti»ii's itill^ TOtf^ ^rf.TOW to TO*i *rf5; cTO few 

TO TO C ^ ^ ^ ** ^ ^Jtcroi We® 

*nrto ^i wfww fw ^tpi TOTO® *iTOh ^tro® TO ffro ?rti TO, 
«w TOtre's TO TOm 'e TOt® TO«ri «d w ®R1 TOr Wc*t fWi»i 
fTOl fWTOW CTO TO® CTO *1 ®CTO« TO*T1 TO®1 TOc® TO® I 
*roTO »Tl® ^iTO t ci few ^s*i® to» n * to® ®if®aR w i TOi 

«?| ® ¥t c » i TOTOr wt® w •ftTOjir fw® TOi f®RF c® 1 ?) toSi w i 



nfir net*!* fac*cst»nHH'atHUTftH ifHfiatfefftH, *m 
*t*i ^®rtf? h^ *h&i chhi nffcH hi fVi nfir yrtm fire* ** ¥ffn ifa 

cstm ** , ®t*i h^ch chhh orni nton i 

«rfcHicHHfar tiww hi wi**rNfc ^iterat* nfa® Hrorti 

( right angle ) ^fwl <WW ^T® *tfCHl «ltfH*1 $C«H Hi *IT9 I jfW 

^rtcsnmr Hf^cH fa HtCH, fani HfjttHHtH h^ch nfatt hi h|ch •& 
HtFF HStHl H^tFTHl <SfH *FH HH ; « HHft fall HIH VtffS 

'HtCHI Hi «Tffal1 Hf? CVHfafa <®ttH ^TfCHl HtfHHl JC*H *f*1 

'StH *FH HH I 

HtH •ilH'J Htfatl C®tH1 Ht* Wtttft CHH V*fH 

Hfa.<® wlHtH hht t5 chh^ ; fa* 4t hjh* 1 fan Htfjliitfa 

* ^ 


CHH CHC^lH Hi *lffg ; H5|H1 H^CH Hfal fafl Ht^fTTl lUfl *f*T$ l^CH I 
Hfa faf Hfa TOHttH H*tfcl C®t*Tl Ht* 'StHt ^ ¥fofl 

I ^*1 $*lfaf ^fH CH»ft *H»1 HtH I 


I 


H» ^ 



HH fa<TO (variety) HW1 H»f*r® fad CTH *faf *®TfH** fafal, balnuce 
HI HHH51 Hi HI H^ll HtH I ^ fW H^T5 Hfa Ht^H Hit* «t*1 

Wl fa* H^5 HI^H Hfal ifa* balance **t *fat<5 I Hfa*fa* 
C*1H C*t*l j^C* HftH HtW fW H^CH fa&tIHtH ( vertical ) Ht^H 

Hi Hi fa*| HHtHHJtH (horizontal) Ht^HWtHl £fa* .balance *V\ *fat« ; 
Hfa *far 4* *\tl* 15, UH1 * HftHl HtPy HSfHI H^CH ^HWf* HtPtS WfCHtS 
ItHtH HfJI balance HW1 HFfHW I HtH*» f balance ) HI HtfTO HIH 

HH CHH 5h# «ttH HfHHtCl, (W «tf^K Ht^lH \ C^lH-CHtH 






*** faWfa I ( >* 1*. >* Wfrl I 

<t|*t* WJ ^S*Rf balance fafar *nr I *fafa *fa ^fipfo 

fa** <#1*fa' J Tl<kh fe*t* bnlnike fa#?T VW *«ffc ’ThfhJ C*f«l aftngfrtfa 

Sfaurfa *** <r®*tf* *** fa*fci '$m*> nrai m ^stcfS «m, *m balance 
*f?fa fac*^ tW **, ww ch «rtc* i 

(am:) 
%3T*rfafo* i 


fowti*rc5 3Ffa-f*m* i 

®ta* ffi-<2r«rr* c*r* i ^wf* fft-fawtc** *tc*t 5 *i « fawa 
«rc*t**'hi l c*fa ** *wfa -fftt* *pfat** i “^iccfT **tar *t* w 
fe?j< 2 mf*r 5 ^«n i »faafa *rf«iwT 1 *fa «rt**i 

**?t *f*nn <j*i *fa 1 ct f*niRr bifec* «rf* fc»w 'e *^tfl »*fafa 
•tt**®! c?rr 5^*1*, c*fa facara ^sfae ^fa-’rrc*!* 1 M *ft- 

arte *t*aft f*rare ^*ltTrt***t$fa ^ai 1 *n c^ ffa-vfaj 
4 cart* « ^rfa* 1 ct (^** stai) *tc* 

fa* c*aat* ^ar *"*#** *$17®*, <?fa "Ftor «r* <h«* *fatanr 1 

**at* *faffa c* f^awa ^t*V *t<u 9 ffa«rfa® ^*1 
m* 1 fa* ***hr 3 pfafa^*it* 5 f$T cm fft-^ifa 'e *»*?*£* **t»1 
toc** ww c*f«si «rw* 1' <2it#l* ^tc* wt* cw-*is-*£fwi *nf 5 m 
cwtfa*c* ?«i 5 f»H *fac®*, ^^rtc* ^rat* «*rfa*-w?l, 

< wft < ? fcg» l ffo-vtiti f*^ 1 *fa «*ri#l* wfa® fcafaa 

•^ ftfa l fa tfiTN* wfac® *tfa*tfac**, «w *it* 5 far re* ^rwm 
*$«* *w «nH* *firc*c** 1 fro ca^-oeHt *c* 

< #fate < w *ta fafap* *11 <?rt **^^catc*r fa* fa* 

^%afa »ftfa® ** ! lt«c* 1 «*t* 09*# **-%w?r =ftf* 
*fafa i^fc ffl* 4 ^*rfa* *%*' ***1, fafa^ *fc* om *i *fawi 
y> t fafa*g a fail * t c * * 1 i?:w?r ^fanr ^Wi^ra drpffafa ** 

Tar*I *** tWfaWfl^f*aI' "9J1 [V* 1 * *w*< 1 




to to to to^h c*tt*n tor r, TO TORro 
^rcr cro ffa-TOtfi f^r^sF TO*i r *<fa«®i TO TOrtfc*. TOR ® 
4tTOTOfaTOraTOTOTO CTO TOt^ <*tc«RR TO; fTOtqgf TO1 f"RFl 
fro, <4 arcR fW 4 l to TO*Rfa fTOl to i TO TO TO®. 

TO TOr r «QRR <TOt*r 4® ^ra ^rTO® Rl, oro faRRR fftTO 

»rMT TO «®R*fTOR *n®R ^TOc® TO® *rt i to* sjfairo TOtfa* 
TO*i TOstci *r®7, fa* TOtonr orcR riTcto £R® TOfa- 

•TO *i}^f5 TO®*t ®R«t i *TO> fit® TO *t*rt ffTO 

*itfaR^ R, £®«ffa® faTO TOR uitTO fft-TOTO faTO toTO 

TOt'ot^ I 

TO <*rr£R to TOt® ^rr TO*l TOtctoe l TO TO! *m 
TOc® a fafa *r*®.TO®, ^rtfk^tc^r to *ffafR *r**r orcr cTO® TO® i 

TO cTO ®R®TO?r cro fafa* ®ra> *re?K TOW*t <sf*f® fa c wR m- 
cn^t i TOrtTO TO®r TOc® r ^rit^R® ®Rc® TO* TOR ® Rfa «t*® 
TO*1 TOrcro, TOR ctW forf® TO® *n S'efffrTO «4Rrc»R TO «<TO 
faTO TO-TO* WPtt TO TO*R ^*t3R TOtfC* I ^ftC’R fpfsRT RR yt^ t 
TOT® f?R fa* fa*R ffa TOc®t*, TO TOR TOt* ®ITO ^far® TOR 5 ? 

R, 4RRR TO* TOR 'Q *R fafa* TOTO? fa**f TO*f® TO c ®C ®1 

TOH TOc® <*\zwz*t w tort *vnr fa TOTO fafa ^fapft ^ t TO«ft* fac* 
TOR ®Tfa^l <sr® TO* s— 

**•4—'•«> *tC*T ... V8,««« fol 

>*•*—'•«! „ ... >,«*,*** „ 

**•1—'•* „ ... «>,^4,®b«» „ 

. „ ... ©,.©,»<o „ 

frcTO* fcfa* TO**f TOwt^T ifac® TO*m TOc®r* R, ®R®TO* 
fafat® to ®R®*tTO tor *t*«t ** *i*» fa*c*t TO c® a ^pr ^Rtm 
^*r ^ 'e r to f%fanr ^*tfa ir ^ *tTOor. ^ 

jr^H fajro TOt?r ^^*i|i fafa arc-r RurcH ®tTO fan «l^® TO 
TOr® *R«f ^®r, torr to r »iTO fa^rfar ?rfc<f «rt \ rpr .to 
«JW, TOtf%® ^ TORI TOf W-TOR TOf,-r- 

TOtTO R>PTO®t^TOTOTOsl f^nRlTO*T®ni TORtTO ^ITO 
j^TOR ^C5R» TOI^TOr ^facsJiaR, R ^fac® ^*R *r,r| fit 



<syoo 
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awft® q^ro qfq*i to* ’tfq^fe qtqq q*fqqi Cl^nfaqi fro 

qto *lftore> cq to ntp&r qtfq to* *rfq*a$ qtqre qqqtf i qqqftqq 
*qcqqi fcqwtfqq tftqfq'ire *rfq 5 |qqi qfqsi «rtcq i qfqfre 
qqtqfq <fq*f to* qftote qtqtq qto qqtf qq, ^tqt?i ®tqt* to* fqqtR 
qq to i <5«*tTO <£rre7** towsr qi fsfaq q$re ai*«R *rfq*i 
qfqt*faq* faq* 5 * qtcqR i fqt* qtfqtnfq*! *rfo* f^F ‘ s tt%srr*i am 
qtotq, ^rKfvr ^$c®rl faft ®tqi n<fNi q*fq*i cqcm *qq< qm cq 
torN atq q*, ®qq ®tqi qqqqts ^f%^i srfaq qfqrew *rfo ^f% ^qql 
qqfl qrfq*i qfreqi to c*rcarq qtqtqfqqfqre* ^ttr'sqfqqfaq^ftoq 
«rar qqftc*tq qtoq^s q*f%q* qqqrfft qfqfqfqq fqqjs* 

qfftocqq i ?fq ctot* qtqtqfqreqi $fqtftotq qrttr qqtqqTOt q"qfqq 
q*fqrec^q fto, 'toqi ®fq| qfNl q*fq*i orcqq i ’ qiqq ^>lkqt 
tot*1 i2fC'5j^ c^rcare *ffto tarn ®fq*i cqcm cq, qto retq 
toqtq fa qftoc«i qTfre qtocw i ®qtTO ?fq fqqq^re ^t-r cq ** 
ql fsfa «*rqr® qto* toqt^ to* 1 ? fq qto faqfqfq® qfqqt*f toqfa 
crm ®fq*i qtre i 

<#K ... *• . > q«i >8 cqq i 

qlto*tc®R . q*! i 

. >*j cq* i 

q*qq»fqq r <uf*T5 ... ... &n* cqq i 

4^ qtcq ^®tqtqi ajfto tofa® qqq qqqqtq ^fq*l 

qftqR l tore ^fqq qfa* stq qto *it*qi, qq? ^ qq*q ^qtrfa ftfqfc 
qfqqtc*l qqqqfq q*qTre tor* *rfe* qfa q* ^q; ®*?tqi ^*re ffefqq 

c 

qfqqtq® ^fqf ntq i 

qqi qlw cq, ^qwtfqq* ^qt^lre ^fqqqqj qfq^tfq^ q^qtc^ «ntot 
qf® ton qtre i oft ^qsrffqq ®tcqq q®tcq^ qWm cqreq q«fq 
qtrtjq *u®t^q *qq* orHqffqqcqq qtfq^r i fqreq feqn qsfqqi cqfqcq 
qq»1 qtto cq, reqq qq-Ffqqi qrfqqi %r qqq \3 qq *qt*q 47 

qtaj qt^7 to 1 w ^vitroq w cq ^qqq irotfq® qq aiq? ®tof? 
qtrtr cq ’ifqafq qqi qq, qnq qjqi cq^ ^qqq q *tfqTOq »it® 

ntto cqq fto, ®tqi ftoq qfqqi cqqi qroq ^qtqqtoi ^iq l cqq 
ofHq fqcqql qfqtcqq ^Iwf® qfq^q qfqi cqfqq»c^ f?q "qwqtq* q^c*rt 



brsstft* f i * 

i *f* «t*i ’ll **. *>T*l *^t*T ^f&c*F art* f«nn *rot*i anTOr***. 

TOItTO ** «4*! ^3t*t* T1 TOllTO** W «tt^H *tf*«t* TO I C* fft- 

TO^r fsncaF *tfTOi totot c«rc*r* < 2 t^$ w TOrec^r, TOtm. 
orcTO c»rtT cTO *f*TO*j fs^jgs *tfr*i w-m i 

*r®j *cfc TOTfirtTO cwcn* ft*ro, f*»* <®t*f*i frotftq to \. 
cTO toc* f I* *»TO t*i TOsTO, cTO ?fare fr <*r*TO *fa to *f*i 
TO* 1 ** 3 , 4 ^ 5 C* ^T*t*1 f*CTO *i*f «rfl fc*®tfTO wtR* 

TOtfTO* ,c*t «if^sr5i ^*sfi> fafwfc TOH'fs *c*j c ratY^ i TOt*t 
fNfa* c* ^TOtaffts ^r^>ri TO&farci .*TO*i 'erffatTO, *rroi cro c* 
TOt* <^**3* «itw, t*i ^*tai =n i TOt*i %f** c* totc* 
TOt**rf**i ^Tf’ftTO ■*** 'ffre® c* *t*<* nf%^rtc«i fwi ^rtfocTO, ^*T*. 

toto Tfiare 4^ i cto ^TOrfa to*Tc** «*f*r 

TO*t®R, *5t*1 Tf**"! - * TO 5 ** «rTO* TOt*1 fTO<2r&f*F^ (2TTO TO fTOl 

*rff*CTO j TOtre TOTO*<*f ^»r *$c*r TOf%^ *^*r, ^ *^c*r 
to *f**i fsrpsw i fr* £*ssrfaT-TOT-*TO ***** c**tn to* to 
tc*^ sfl1 fefa <$* **f*ai fast* TOral c*TO c*, c**ft <ff*c® cTO^ *fa 
4 *? fTOr-'t TO* ft* TO **f*c**, cTO x ^c** TO f% TOTO.TOt* 

'Tf*C**T <*** C ? Pt* **£* ***** ^f%*1 «T^*1 C*^ TO* dj**t»t * w T*f 

TOT* **f**1 ^ff ** *f% Tf*C** I *t^f*** 4** ffa &ps TO ^VtflR. 
TOr$<fl c*t*r* $*t***i ^** stTO «iTO® TOrc^i ** ^i i TOst^i 
csrc^r *fl* r *« ff*c^ toc** tojwss to TOTO TO*l ^*c*nd 
<£f^5 TO*t* *^c^* i *5 *c*j* f*5f* «rf%** f*t*r* ^rc*t«R i cto 

n^pv cTO x TO *»f**1 -®tTO TOl *t^c* ^ TOt* TO 

CTO * ! TOT* TOI? *»f**1 **1 **C* C* *>*«! *t^C*, C* f**C* *»**ft*P 

ftcTO*!^ *f^¥ *f*5tTO TOc^s ?* I ^WCTO ***Tf*t TOK C*F3f-TOC* 
pfl'tTO *t*1 «2Tf%TO 2Tt*tC^ c* ^ C*^ *^*C** *t*r *ttfc 'Q *tR*.^tfr 
TOt* TO* 4*? «iiTf5 ^rf*t* ^f*r® c* *i* **, 'srt* cTO *n*^ 

^R»r TOQ*1 TO, <5tTO® ^**1^ srt^TO *^3*1.^*^^ I «W 9**F^ 
*t TOhTO *R c?f**l *ft<fj «i*n5 1 * 

fN R4 t gc* * ^TO c* hcto f*cTO*fc^i fata to, ^*1 

- - — - 

* 4W$ BRtc^ ^>n:« «cm « TO «'®mfrf^T 35 l jttot 

TOT T8*w TO* I f*J, *t I . 





MR I 

^fat* #fl«*t i *rfatf?m cwm wwi* *v*tj w t 
f*Nf «rtf^csr f^F wlxsRr *r®tw ®TO*i «rc*r* mn ft# **t 

*far® *ma sn i <*mfe c?*rt ^ c*t, w *ttf$n ^tfert 

stfan fwtfMi Rn>i fW *m ^firata^/pr* cr$ fto* c»w 
«fittftt* ^1 to ^rhrci fori 4**1 *ri *fota? or <®Mr® «ititn to »rf« 
*w« i o& ?lw-TOT* wtc*nf TOtw^iWw r c?t*hr fro ffa fN 
^c«c^, 'Q tot* wr f^r ^ fi w t c i i cw’ft cm 

itefa <s&i i nroW cn*r ^ Rt®r tot* to Vfti fcTOtfro forr* 

«mfr® ** i 'Q #te-TObr to spM* <*rrc*tfrofo cq**t 

*n? 's *tf**l*r ^rfar® cy<rt ttc, ^rfatcra c^c*r ®tst* TOt*tro tokto $** 
*n i fatft®*'s tot* *tw®t to £ ^n^rrwt^r cq, 

<ar ffro F^rtr®^ ■rcvf^^m s^rt* ^rhrt® *rcfc *i i, c?cn 

«rtro nror '^rfa^tfc® to *1 «trc* i ^mrc^s to 

*ff»r •n to, <*to ’®rrrefwft to «r 'stsfa foiff ^shw wrfa 

TO* I 4W1tt fofa C?f^C»R CT, *tf®fTOF ®fTfa OVtaRT TO® TO 

*ffc *fol ffatC^, CTO - ®* C*Z3R [ ®tTO* ®TFT ^ TO1>1 *fN CTO1 fTOft^ I 

fafa c®ft *?N to ^far® »rrf*fc®R to ®tro *tf?w *^c*i, <?j 
^fro® , rot 5 ® ’fto Vftw ^<®w Tfroi stfacro i *nr toto faft 

jftW'Ofn fljf? W ^f%C9R w , ®tRt?r apF^W 

^ w ^firc»pn «r« ^fitc^r »ri <^rf^»H, ^prNr ^itcw 
HwtoI ^®Wir^fhwwi ^tru; ^RTI? oi^ w 

^mrsr ^ ^®t«n ^rtf^tsn f^wr »pnrff m\ 

¥fim «wir vr cfPtPR i ^roriRni ’rfhFt^ c?f^c»pi 

* 

o?, ?tf?r ^Hr®^ ’ttcanr wfe ^r sri ^®^t ortsra em* ^%*r i 

Frost resisting f^BRT R^TfC^ W 

«ttaa> fRm i «tpr «t» ’Ttam *firwci i ^f^rfw nfewv\ c^ fpm 
« ^ f g uft w fPi ^mrfhri ffwfrir* «^i*r v® ct ^®P® ^flc«c^ 
vw ^r*nn cr*f ^n ^ti *ii i. 

jp yc^ «rft5R (TrtsWt ^1 -rfNr c^t*t?r uq^ 

«4(%w i ^rf^tt«i irftdttcwst f^nr*rft ^tc^, 

wtffSf %f«? ^i «te«t ^Fftc*® >pr*l i ^ ■rt^ 1 tnR 
•Ijtf »rl^r ’tf^® f^tta c*rsfl int» ^f%? ^ ^|r® ctt* *«^tHR 



mat 


«fertW%T5l I 

Of *!%*hr «ra* tfpmt* ftat* i, c*«tHi 
5 rftc^tc^ ^#ntK i *Rrc 3 f to sfflit!{,1* 

c*<f m*ft *%*ni fa? sforf *tc <9 i rw# *rrar cW# 
to ffat'Q <$$ to&c^iwr to®i *ry4ifai ** t(t i 4 ** f5jr 
toMtors ^c»r=r c^.rf^trsr^§f^rcw»f^*H^rHf 
Jtwiii toft® aw* f5r*r ^Tfto c* & to^fwtoto 

s$si «n?to ^?n 9 tf^ i *tto®. *jfato oft tor® *rt <4, 

*to-S*®fffsT®-sfq®tos ^f%*rc* torittc«R *fal to<$ to ^ tg 
awfi> vrprtr ^to ^«t*rc tostc** i f% < 2 r«ttto® fafa fcfo cw <£tr«t- 
swfa ai^ *jwi ®t*l sftror ^rtc^rfw to i ffto« fc *w 

, to»rr®TO TOt ’tWsr <xv* ^-^tc 4 nr faw foif® >to® *^cto ®fai 
<*nf*fa cf^j tst* ^c*R to»rN i afc *fs-fawftR w to«®ft 

^rfalws cjfc*r tf*-®rcto ai® ^t*ti am ^ ^ ^ifw i 

^ferH *i «rtcto®ts **r f% sfSrTO 1 * ? «?®arc 

totcra ctrc*f? $<r tor® sti?*. *t?rtc® fto ^sto®i *ri w am 
«rf^f^F «rf%3R to*i *r® <2*?^ >r*rtf w,cn*F9ori 

*rtf*pfc«i* cefci Rt^F i frato* ftoi ^rftoc® c*\ csli to* to? i 
R®ai* «rt>rrlTOg c^rcn<r f*rfa® imi f*E»r*®: eftots tot**m 4rf*r 
fowtfro fw? w^«r ^ ®t$i *tor cro* ^ ® fojf%® *g i 

«r *TO »rsfair to «wpts s^c® *itnr i ^*t* to* *ffato *#* #Jd- 
«rf® »rN^Hr «tf®«tfa®i ®t5rf:® c?*r vrc® 

^wrw ^pr< ®t^F wt® nf^ri <rft%c® 5 ^ 

4W?n ®Wi® «rt®^r 5^5f 1 m* 4* *m f$*h 

^<R 5 rR^ ®far ®3 4 ®c 9 ii»fli f^sr, ^ « 4 %fc 

®t?f vs «rfa ctHfen ye M. 1 f^N 
sfator «RPt® or*f c 3 ^ w »rt*aft rti*r c^ 

<pf^c®c^ , ®t*tt® <4® c5ifen c4 Rfir* f»N ^rti ^k*r *A 4fi 

9 

a|«Rf% '2f«rft cq® ® «TCfo5 ^*ft?ta(f C^il I 

qffc t M BTfCaRT 5tWJ ^«f® ^C®tH I «TtC^t flt^t 

^*fti ^1c®^ 1 4^5 ^*f «iff^ *tw^l 4 

fWtw Bfw *ff*ri Bfiwp ftc^nt s r?5V 5 T^#t fwi ▼refrriptrf 1 



(^ wc i 


firwto i 

*^TO1 tfi'llwH ct fc^wrfSr* TOrtte® w\ f-hri Toot 

TO'c^ot ▼ < ftfwvQ ofot wvps cronr wvww W TO*i <rt%w i 

toot «t*OT*c*ft^R^TO^’ll ^OTTO<**rftfc®ftTOanftTO'«c®fei 
TO**i *OTfam to *fa-*tiTO TO firat ftfTO <trfro 
TOot fTO® *jtoTcw slwrtfT toTO wen cn wn ^TO <rw 
wt^ww i *Mot^ <fl«ra> to& c®ii TOotc^ 5 * i fTO c?m ’renrti 
fro?®: ^rrr^fir^ * form ^ w\ wtew wvfazfa cw csfci w <r$t 
*TO www WeW i 

TO scroitqifa i 


^-*r®*r i 

•ffitfhr ^TO®tOT c* TOfto <®ot *trfpfif TO*i irf^^rtro, TOte TO: 
www i «jfa^ TOfar® TOffc® TO-w^ TOTO TO® 

•ffafh* «iTO tok^t TO TOn TOf%® s^otot i *&<Fu to< 
TOfa ® ^qfroi <2r®twfa ws i To' 8 wfeww fw*sw «TO®, 

fw% T^ta TO TOOT ^ro TO aw tots wv i to*^ ^faTO 

TO® to^ -TO® TO fa*, to? ow *j*tw ^wh TO Tow i 
■'•tfk^t wwm cwH *rTO TOrai t® cTOotTO TOtOT 

*itTO«t®: l*n wfww\ *tot TO i ^ ^fro ^TO cq, ^to 

wvjvw cTO TOttf TO i toots %w qrf&OT TOftTO to TO qfaTO 

a nafaTO ** j fo* TO^TO cro TOft TOtf-TO «TOot toto i »pw 

\ * 

TO* *lwK-TCf 1 ** ^rW®s TOTO« TO< if \ *%tex TO.'S 

^ oiTO «rc«rlfTO wn TORI TOitOT i TO erteTO* wws TO ^TO i 
TO^toTO <«ipt TOK i fan TOttf TOcTO, TOtwi new toi 4?rf 
owfcl TO*11 ^ ct, ^tTO cTO**t TO^ 51 TO ^l TO1 ^c^nr «f^rs?i^® i 
TO ^ to ;—vtw^ TO*1 TO^ W< TOnri f^r TO^j i 

fTO TO? ^ifwf 3 TTOf 4fwi «rWpi TO«t1 TOr® TOf% i TOL TOtft^ 

* 

ifcrft TOtor?r ■rate TOt* TO^' to i yfonr wrw 

TOpf «Mtr®, ^ f^TOr TOsi ^TOtC’r TO? if^® 



i—tm «R) cto wfiro arcrow wsmi towi towto 
«*frol TOw» 

•ifral wtscw wil TOW wfroi ^fro,wi *ttfa»re, fcrottTOWM TO^- 

fW ^ crr«f f%fTOtfwtcw TOfro towi TOW WTO wi 

Extension, «lWPrf<H r ®1 Wl Impenetrability, WTO?T31 W1 Divisibility, 
WTOT ® ? W1 Porosity, fwfc-WtTO"5| *1 elasticity, TO Wt gravity, ^BTtfW 

qTOwrow, fcTOfwrpw HU$ TOW toW i 

*rfp WTO TOw i ct to# tow atcvt TOjw Www, TOW WTO 
TOCTf^ «w<i l 

cw TO tocto TOrai to, toi wtroi arfTOw-rw ^rhr *m 
wfroi <rtfw i *wt$ wHftp® to arcro TON, TOhr 35 to#ww wWwt 
f^n, TON TOTWl TO WC<IT TOW TOtW WfT3 W1 I 

to <#wsl ^wTO w i frocinr TO ^rl^r-^^rf^r TOfl TO*, 
«w tow ftTOrcw* ww ww w^i to ^WTO, to^i - wi tow® to tow 
*f%c® to* wi i 

TO* SOW ftTOT®1 <(W-WTOl ^fSfT TOW TON W*»l I tow 
^f5 TOW Wtf*r® to* wi i «rffa c* TOw TOiftTOr TOw, c* 
TO *^r® *WN"&*$ wTOtfsn® *^*rcw i TON wtfw to?w Wwfif *f**i 
wTOTO wtfw i wfTOwi *f#hTO ®rer cwrNTO*?* *N 1 wtwt ^TO*, TO- 
orcw* TOl-ww w^r® cTOtw *f**l TOlTOww *t*^ i ^*1 ton 
WTOrr®i wwr* iWf® nun to i 

to. w^-to* i rifw^TO to^n tocf to* 

Wfa-TfTO i *TOl Wfofl «rcn wtW*l Wpt, < ® t Wo® TO* i - «m*i 
wNsN "®*w TOtW*. uj*fci ftp* qW TO &, tTOw* Waj *i level »i*ai 
WTO TO* i <®MTO ww^N *}d *tw fm wen %f ^5 «tft¥, *w 
«r*r «rm vfirai ^ttanr «rpra iwt 5 ? crti to ? f%w 

faTO ^«rrc^ ^f»nn, wn «rm *firc® *itrar »n, wwe v*rfa to 
*rt?r® Fr%«rwr^r ^c'® •ttw i tor? ftpt ^ «rct roq ?rt« 

*rro i ftfw at*r *un 

«pit^®-^ro ^*n .to, ^pt ^fiwr aftn tof i 

TO TOw? TO^ct ^ww*t «twK «awt TOtw WTO TO TO^ 
« Wtetpw ^ wrf^wtcw. TO1 ^ntfiifire tow TOM tow i to^i TO 



(>* i 


foc s fsr i 

m 

*rttai *t^F to to®* ««r *firo ^tro® <st* mw ^fSret, fokfc 

«r«tw fktfn tor i tow cw ^ frofk® *%* 
c*ft*CTR ^TO®TOfal < 5 rRtt> s«rTO wr%TOrTO 

|f% TO i 

rTO *iTO«fr TO to? W’tV’tw «s*i TOTOs, «tcwr 

TO. *to*i *nrftf i 

*tTO fsrfw:— w?r 'Q TOTO i WTO «wr TOffro kkm- 
TO TOi f% ? 

TOkfa? * TO^-kTOf^ ^rok % TOrttw c*, TORI *t?K 

TOrc*r TO1 sfy TOv kwta •ft?, TO v vr TOw ^fsrl *#5 1 

• • 

•4VTO TO $4 k$4 S^ff® <*JSR «RTO ^*TO ^t<5 TO* C9, TO 

W *n I uq^ ^Jif^ *»TO TO **%< TO molecule | TO® 

TOt* *1 TO®t*faF *I*TO TO1 ifr® I TOTO?* ^?TOftc® atom 

■tot t *rto^*rf *f«r*F TOc<® to* ri i wf cTO** ^ <®c®t*- 

fa* vUWt^k *RPrtl «w toK cTO** iter, C* c* *tTO TOf»T5 sfcn 

*^TO, c*k w? *urtrt?i <*rc®TF** ^ *1 TO** *kto 
*t*TO *rto ffe ^?n toto «rto *rc* i TO m *4 to jw to 
TO, TOl *fc*r ow TOc* C*. oq^ *t*totoi to* TO*fc 5 i to 

m trot fTO^ TOl toTO towi i TO>® #** to' cTO%s? 
TO^W I TORR TOTOTO, TOt* TO <fl?F 
*r TOfroii ^tror fTOffc to TO, *** «fc»nr TO^kr® ^TOTO® 
fftTO, TO1*fc?T 4* *fl3T 4 ?F faRTF^ TO Wf>Ft 9 

«n ^jri ^f»r mw km i^j?i i »rk i> rW tocml 

j#s, «A to to ^c*r *nrK froc<i ^«t ^Fkr® 

*&*, 'Bte\ f 5 ^f I *tfTOM CT «^*RT «rc«n 

PfTTOl » kTOl ^r«E i c»«f*l»pp 
rtafli.kfts* f® TO«^ Wf tor <rfai ^kc® w ^9; Wf 
'f^«R. 9 Pw 3 | 

• m^wv ^tTO«R •ffiNt*! ^srfro, ^ct?rk 

TOc< ^ k9*t*i *Rtsr tot ; tot *t?tc«fir 

afipW/TO^ “TOR <R *itcar 9k1 TO c’rl *ttcanr ntfk Rrof^t '■rf^f® 

4(k*t TOf 1 TOt9 <9 TOB TOtfk *i*^r 9Ml TOTO k^r 



Rfirror, TOft toTOi toKi toTO *iw«swm wm-lfo- 
*fro c&\ tot i TO <«*fr TOrc* *TOct TO TO, a»* to 
TOfr® fTOTOTO *rfti <TOI ^ **, TOl ifc*r towto totjw* 
TOTO ftTOf-TO® ^t®tf^ TOTOV’ftocro to, TO *»-*# 
TOtc< 4* f¥* TO 8 to* TOf*ttl TOTO TOw i *TO farfro 
toto TOTO fwf TOjr.TOjr, toi ato i 

*fc6 ^tfcro TO »toto fccro to *TOw i ^mr fa ? "tai to** 

^ i ® 

TO® TOK to arfafro cTO^* 5 j?,R«JfcRtcTO, fcfrtt, *®rtf*Hfwlfc> 
artf-w^f i tot® t* to *t®*ri i ^TO TOTOW toi TO 

TO*foi tot fa *TOfa *a>rrc** TOre TOq jttt TOsft* i cro 
cm frwtfW *hr tor c*, ’to <ato* TOffo TOTO TO, fa* 

^rrfhr TO* 9 Wt^i to* toTO H ftTO *ti 

fafaTO* <p<Mr*ii cro cm ^stcf *rc® TO *i%jw cTOt* wfir 

*C* TOR, -TO TO»lfa, RTO *tfTOR «ttffa* c®*:-**t® ®**> 

toi 3F*t*r® ■to?® *fo®t* i TOfai *wti*fa TO*i *** *®titi* to 
ftfatl *<TI fTO TOfa® *fc®C*l *WTC«* *tCT* 

%*VS ^$TOI CTO TO *$F5, 

*fc® TO *rtf TOrtfa® TOfc®, tot to ^mr faiffa® to 

wi i ^«mr *k* to <*faf®t® atro? ^fai-TO *** *nrK *«**! 
Rfaw& m #*®l-*®, Pw^fiw. to TOar **-f**fa®t fifafc i TO* ft* 
<*wt* TOwrs *tw\ *fffc® w *i, ^ to *fww TOn «tffaf*i 
tos* fafai to *rftc® *«tnr fro ^i tot cto cAf»iw TOpfe fifld 

art I aRV «F^ Rfarf^l, RfHfof, TO Raprflt, 

«rt^f5^ "ff^F ^ ®f# WTI 

(W »K*m) 

Rtro cv t^ t# ^r® *itfo ct, 

^ i fr ff C l I TO twt ^R1 R1TO TOTO1 ^fro TOf%, W ^TO IWf 
TOf« *5 j^sf TOtt TO TOr i 

cft, ^rtm w fro *mc«fa TOfi »ito "tror *tf*r® afe® *tfcw 
‘ w TO^fcr TOW artw fwTO Rtrc i TOwt ct TO *fo W> fc 
^TO® cn TO*f t^TO*f Rtti i 

TOW TO? TOf^ W* fTO « TO ^ TO TO fl^Fi TO* * 
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faoyft i 

9 ftflh w«f»[ mfo <r* i to cTO cTO <r* 

TOT *t5tl< «rf~55 Hfe* W»ri, CTO C9 r R ^ 9t99fa ’Wc’f ^f*PF Hfee 
f9ftfcl WTO ^TO^ ^f«W Rfa 95W tr*\ 9f9 I 

faw 919% 9 hrtc< ute 9* w Rfa5, <®9 *t ^ to i «r»r 
9tf»t 5ttf® f^r K%m, Br»T 9tf"T9 «rrf59^t «r«r, f9*s* 

9f5^ rsr* 59, oi^ r9*to <?r fff^ri 9T9 i vp\ 'TOtc^r 

’Iff&'B *F9l 9t9 I fo* 9t9% W* Rfe 95W 59, w *nrN 

cro^r 59 51 1 9f? Wr 9 tn^ ^*t9 >* <2tt$t*f ^n ^9, 

r 

95f5l 5^t»T 9t¥ (PTl Ffl^f Rlfo* 9ffF® 5^C9, fa* ^3*T Wtf 95t5t9 Rt9- 
'BWn faH 952f 95$C95 '®t , f 9t<9 *l$fb^> 5^C9 I ^§^5£99^ 9*^9 

vfimtc* t fa* ^9*r Wc^ *rf*pp, 9t99t9 *i9ft<9 r* i ^@1 n9ti<9 
^Tff59*t 9*T I «f*, 9t9. TOW II* v* 3 «l ^rtw <3ffh . ^9®T M3 9t?T^9 
*fatt«f9 faro* cTO Rt*fa 9fa i C9 *tftar <rf9i 9ti, *iftani^ *999 

9t9*f TO 1 ^ «rf^t9 Wcsfa tfft'R'BST <*W5 *5t C9, 919% 

9Wfa # l- , ft»r5 «R* ! 9fa i«9>fcl «PF|'0 ifTOTO 9t5.^ 9F91 TO 5^9>, 
«49< 95t5t9 9C97 <49* fa* 9tt <2tt9*f 9>9t9 9t^5, ^t5l 5^ff9 <49* f9«* 9fa3 
55 * ’l^w 99?l5tf9* 5^91 i 

9fa ^f5 *ptK ^9 9fan 9T9, ^c«r TOtfa’ft* 5t*t fare <®t5t9i 

vflTO 91 fa*fc99ft 5^T® 9ft* I 9t9ffa ’Hffl^ «j^9T <3*fa^ <4^ C9- ^t^l 
awt^ 5^5 5^5 Cth 9ff?C , 5C^ I 9% 

f99^f W| 59, 95t5l 5^C9 TOtC59 ^99Tf9 ^f99^9 5^^ »ltt9 I nrt9C* 
4^B»T 9Ff9C»I >S «rwt9 ^Ff9W 9t9t9«t^: ^5f9 «rf9^59 3t9 ^1t9, |A 
*IH7l9 59 I 5t9ft9 95tt«t' «tC9t5 <99?.^519 ^9tC99 

St»I 5#C5 9t9^9 *l9t«t' ^59»T Wl«f ♦lf9«|'® 591 9fa 959^1595 

5t5^t9 *t5tt< *Tt9'S «l5j8r* 59, '®t5l 5^T ^51 5t55Flh «rf59l 

^1^5 5^91 9t91 <2fC9tC5 «Tf9TO9 ff% ‘ 5 1t9, 

*9lj&f»r Wf5« ^9 5f99l 9t9 I 5f5 TOI ^t 9 ! <TOft T9l 59, 9St5l 
5 ^C 9 TOT 9 p*ft ^5 5^91 < 9 t 9 % ^t 5 t 9 9 t 91 TO I ^ 5 tC 9 r 
5 , f5OT W19 W*f »99< ^rf^rs 9Ff9C®I 591PF 59 I ^51 

qpj 9Ff59i *rfv^5*f <2T5cVr cwr ’fMrsi «rc9t<r ▼fihrt 9t9% ’PrWtv 
TOT ^f9C95 C5it TOR I 4% ^^tfflf TOI^ 9t9% ’(VK TOI'Q 5^9 tf 51 I 
fat 5ttf%IC^ ^tf^f^B 5^ 51^1 TO *tf#TO f^9 9F%«R C9, 9ttt9 





<*t®t* fa* SfaftS *tf®CS, **«h permanent g»« I fa* «fc* *f*t 

'a , ft®*i®i «t*®* s'ssts *fa>sf*cs ®*® ® crw *lfa *s*i <trtv 

S^StC* I STSS1 ® Sfal ®TC«F rTfaftst* «RT ®*S*lf® Stl* * 3 T fa T 

Sttffo <W<* <«$* «fCSt«R S$*1 «ttt® I 

»s* cFtsM *rc*r, sfa uq^stfa «rr»r st?1 *fa*l *fat®tfa*t»rci ®*1 sts, 

®tsi *^w «rt»r stfa ®w* fa®*. F fafacs *&$ wt* *&*, fa* *far stfa 

*tt*r ®tt* Bt»rt^c8T stsrftT wsftstFt ^rsrtyfc^T *ffaFtfa® s* i ww* »rsn fan 
• , • 

*tfa®tfa® s^w, *tf*Frf%® *prt< *t«ri «rr* ss i ®t*i *t*i yt*it^tc t 
**r n^Mf*® ®fat® ss sfan, ®*r *fa®®* *t*l «rsts *cs, ^ 
«ri c^®t* s' fa, sfa ! 3®Ttfa ftt^i wi s* i Tts s^c® fas*R fart 
srfaf-sss ^56 s^c® »rtf|® ®tc*’*w *tfa® si s^n ** si wets* 
*ifa® ss, *w®t*l s^c*r «?®f ®st*tw fafas s^c*-i *ts*l *w s**«t 
®fa*t* sss s* ^tf5 *fat*tfa ®tc* Ftsf^si 'S'Sfs* s^, *ws c’faflf’t 
*tmi ^ stfan sam ss i <4®f5 sfan, tff5c* faw* 

fat® *t®*«i ®faw, csas ntstts* fa®s* s* «ri, *** wfasfa 
tfor fat® wre s$, c*fa®*i st® sfat^i ijts* *rw s* «tm ®sfan, 
c>fa ®*it® fat®* fat® *t®*«i ®faw ®* *1*fe si s^sl *ts*l 
*ats* s^n *tfa i sts^ c*fts*i stsi <*tsts ®fat® stt* i *ts*i 

Ffa*t* SS* St® Stfa, 4 SSt3M3 iSsF W?TC«tS sits srtfj SFfsSl StfSF 1 St® 

<tsi stf®w cwHt^c® s® ®4 ss, st® cstsi stf®c®r w*lsi wx* ®u 
ss i st^-wr ^si’t stsi ^st 5 ? sf^istt csrtssts s^c® sfa^ *tt*l- 

T& sfssl SS I 

Stp~4®fcl ®ts sfssttl I sfs ®tsts^ ®ts Stc®-, W$ ®fcp 1 RT 
*tsK ^tr *isft<fs ^fir ^rrcstf^t® s^c®i, ®tstc® sff «rcst^f ®ts i cssi 
St^® StS-S®»T FH «lcst^r ®CS fSRl ? srs ®S*5f, 4®^t «t®t® csfsi 
S^tSSN SfSStCF I ^StS br^T 8 | e st^*T I stss < 1 t ®»11 <lt®»rl ®* fsst 
vu^ cstwi ®si s^strs i ®tsi s^n *ttm %*ls, 

^’tfsfs®.^® ’RCSS FM <tf?C®^ I ®tc®^ fa sir® *lt® ®fa, %*lflff® 
*ttt®s ®trsr ^®j® ^ffa® ^®t® s^tsi sfsst^s i ®tc®^ *pG faw 

oc sfW st^^rsr^ ss i sts, apes aws *ff®*n xtcv s^r® 

^ OfC*r S*R TfastCF I SPltfas tfrcsn C®t«fts ? **r Ftfasi faw ’f?fac® 

I 

* E pfoc® sfasi CSStW fastfs ®^s, • ®tsfa fas®s •JSwr I ®WS ofa 
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«8» 

* 

» (ton ifi-TO* tow* mspnr TO tottim ??* ito? 

mt?tnr to itroii tmmw ’iuto* *f?«nf% to in TOw, 

TOl n* iff* ffmto, «w Hfim, fj totf? tor® *v to 
*?*T* tow n i mf?* ufa® «|k tow ton to i to* ?t*l to 
c* to in TO*t* m ^ fto tot? hi-to ft? *rmi* *tto 
TO? (to i cto hi-to *t*to if? iftot TO Hi wrf* w- 

TOTO ton? ctoi tom itcto to ?*n to i totoHto 
toto fww i &t?i itoci, ctot*^* cH& TO*i, TOtc? ftor* ?i 
TOlto cfctwt* faror* TO Mto to, fctfmftr to? to citwtft 
•fKto mi i tot TOl to c*, cfctwt* fto« TOf?itf*r? ton TO 
HlTO^m Hrl, <£w* Ht^r vi^ar ton *ti \ <&r?tft??f®? to*t* 
•m if? cm TOn «w to m, to toe? cm *$[to> cfctwtft cro? 
to toito mfto torse? ? 1 , to Bffto toe? nfs? ?to iftoc? 1 
TOti TO Hi to to torto iftoc? n, ite< #te?, to*, 
toto TO HiHeit? ?t*i cfctitr* ??f** nfan f?e?e? 1 itoitoMi 
f?«t*if? toitoto totro'cif** toft "to? TO citro 4 t?s ?c*i r cto 
TO Clt»W toft ^fto f?C?, *?ft CltTOTO TO to*T *f 1 I TOIJ* TOU 
(tore to ftofTO ‘crow toe? to ftoti? ?f**t* 1? TO* 1 to* 
ctori toe? TO ttofto ?f**i toe?, to ifa hch? TOm 
ton tor nftore TO 1?* ?*1 *t* H1 if? TO wr cm tor 
tocto tot Hcit? **f*?, TOl toe?, to c?t??e? f%?cto iftoi 
tor® totfto toi to? m tote? ton toe? ton?? m *1 
<n? ftof 1*1? ftoi tot, fto toftt? to* m mw* 1 TO^fafto 
tor? citro hi ton ?f*c?e?, to< Hei* lf% 1TO1 ftofh*?$h 
TOi to? TOtto* fto?, ftonr TO.^? fro, ?fwcm TO to*, 

TO ^fto Hi TOt? TOr®c?«r TOto *ic?i Hi tort* Hn fi*ty? 
tocTO 4 4wci ctoic?* f^5t* TO ? TOto ciTOnr ftoHr 

f?TO c?? *to.' 1 ?? itfe** c?e*tci to W jftoH 1 
tom tofttoi ?f*t»M, froto cifimtoi? *fi? mn to h i cifr? 
toy&fr HfTOfto toft ctoto TOTuftib TOftoH TOifS tc n 1 
1 TO ftoft* f?t¥ Htoi mi ci TO f toe? *fi? TOittor 1 
%TO^ ftc? HI HClfl TO.HH TOftCl iftm TOt TO | TO 



murf? mi mWi «|f«r 9 Nr m?*ci m** *tfim n t qfr 

m mm mr m* %^»t*t y tftm, tow fe^cgi yr m yfty mi 
■rrK m ?m iti, *?? *?tm q^tcmm itm> mm ^r»t m cmm *«Hfi 
miniifim,imfwmw*»ifanitfc*mci m? fvf %*tci* y 
mmfm m?mt «f*i m*m itt t *m? mm fr? 

iti m mom ^ from 
?p*e fH «fcit* mi i mc^aft^fcfW WlCTf *NiF111*llfct 
m?i wromifMi mw m*it?ti i m *nwsr frmt? m 
mm?c*r> w*[ c^rnc^itm m*i mi =ai mw* f*s*i ^ 
mirMw? fmrfte foe* cm? m?n cfcfmn *rc»nr I*to iw i 
wi mm !t*mt d, itiiwn 1 M ifrmci. 4^ vt fee# im 
mm mi, to* st*f«n i^m m i *m ^ m»r mrnfcr m?mi fern? f% ? 
fcmfimw mi wm m mf*nti m mfim? miitcm imm 
mtf*rf®r©i wtar £%&'«?! itm m itfmti *Wi crii tor 1 fev 
i^mci ct, rnrtc#? fm? mi <dt ci, rnmm mm? i 5 ! m 

sstmifm it* fafni cm 5 ? mcar m*® «wu* mum mw mrefr 
«oc»rcTOrmm-fe®&mifefrmitii cm? rnir® ^5 m cm 5 ? m*c® mm 
<tfci m 1 tw uwm ^?»r ?tm Wtf 1 , Wc#fi «wl*u ?rr mtPfii 
mti m ?fmtci 1 mi ««m& mm y mra, men m c?t»o *w 

«ifosi csrem m, mm mco* * «?w?ferormmmmomci 
mfTO« f?»i ow y mr cm 5 ? 5 rc»nr cmm m mm mcar mu 

tort fm^r mm ?»ci mi cm 5 ?? m*nr f^sc? miifimoi 1 ^ f«ro? 
mi® cm, mf%m itije *prfa wmw i oi^ 

fmsci? itm ^r wi iti, mm *r%c* itfem iti, *ft ?cyg 

ci m mmr m?t^ci, <7^ m mmci 5 ?c*nr irerrore *itmr mm 
mvcii mm *?ik¥ ’m'l itif 5 !!^ *rm fee* to, 
mm mf^r® mf?c^, m-wr ifisi <rm m rncitc^ v»^i mm *rc»Rr 
tm®? mm ■*f?rc mnr, im m^ci 1 

muft «wn ?io^iW mm 5 ?m icu mm 

mrnit^i ww mm m m?m fifst® «mr fmc« itim^» *n?nr ettm 
15ft mm mr m?rn, if? mm *K 'i^ mtar, ^ im 
mwr emm 15ft m?m ^ifim, wn m^f»r m ^t ilir ^ **\ iti, mm 



( TO TO WJl I 


croi ’fto cq, tort fero *it?psr TOTOfa TOtf^r® ^ri 
«*▼ faftt <2ft* «• ^s ^ fro *ir*itw I 

w 15 q^ai ?%r i to* Mspr«rti5qtTOtsqti 5 (rti q'tcert *(cto 
few '‘tr^cinr TOtro*t Ft*t *crt i ^r®vfl^ qti-qwre fM, *rfa*r 

’ftcanr *ltro <4 ^sf q?e?itq, art Ft*t stents* tos few«* ^ 
fef nfs*TO <mr*i sti-wro art Fttns nfrotw 

> nfroti nt^ Fffi *1 one atmospheric pressure I ojqt art 
TO Tf^ FFtTO TO Si barometer | . art FfC^lS nfaTO ^5 ? C* n*l 

®rtsi qjfrcrfafcts ^^5 ^tci, to qro <®tTO qt«m toto 

nfsTO > $i i ^eto few «• ts nts* sfrotc? i q^c^rt 

■ » 

art TOW* TO^R nfaTO «• TO I *“ TO ^ TOt*S '©TO <ro 

** nfe* *hh« cro i to-tor dcifas nfsfe'® 

Mf cro Ftn <ntTO ^fatw i fe* st?s fatro wq>qFnrt = 

• .•*•■»> nfe'© | 

fe*ftro ^sfes >rc«f to TOTO TOtfas qrrcsTftfcts ftfe® *^stCF i 
q«fal *i^rfe , rotTOte I 

^*rf&5 qqjrofe tocto '■rorcro ^nfs ^tc^m nfroh *rt* >«* 
q*f fart i ®t*i TOcs? nffts c*rrt to% stcns nf%^rt*i 'TO s*t to i 

fate are TO TOSl CT TO q*fa TO^n faTO TO ^ I 
TOsi «tfe fro 8 «« to cron TOrofe i w ct TOsi are ^ 
wWi fac**tfan® «n tout fw &tf% ^c®cf. 

«4^ FW <£tf^f3FHt^ frol ^®TO I <«M iffi*l 

*ftw a, ^rfir Ftf% fa«rt fw w ^rmtcro «r?hf ^*f ^?n 
< 7 f=t ?—c 5 ?, ^rwar^ ct ^tifto 

nfrotcF ®lrt^Q f^ro tZvs f^rc«p tofT^t fh <2ft?rr*r 

^fircTOE i ^rWcro Hft?r ®fi c^t®t®nr sift i 

^tfro &3sart toI^ Ft*i i ^troi ^ Fr*r «rw^r 

m 

^pTO5 ’Itfrol I ^f? ^TfTO ^ f^f® TOfT ^1 Dynamical aquilibrium 

sfl «rtfV®, sstel ^c®r *^i aro^ to, •Mfotfr ^*T 

8 rt«l 5^1 

TOt^tor^r ^‘ p tfwtc ,5 r ^^<5 *frtfc , *rfcF i «rt toTto* 
c«rfto «rf^i wfa «rtc^ i f»nrt «n^^i *if®^ ^rtrotci i 



nus cnw* i 




Tt®s ^rtroni^«*n^f^i ^rtc^Fi c’t’ft 
*firc® ***ri1 ^®tc*fsr ’rte'ftj «m cat*! fo<rt*i 
tot sifatfoq TOtfa «rw® i 


(3R«f!) 

^t^WST 9 faI 


®t*E® CTtsrpr ^tif*rw i • 

( *3jft etwtfHcv *t* i ) 

<*m w i 

fal®t®'s «mf?i$® (m\ *2fa® •arits^ i 
• ^ 

CT *ITO ^f®®1 T$E® fol®!® 'Q «PffW® C>Tt?n ‘®tt'Q®n ^fa", ®f3tFr<T ^tC®J^- 
f&t® 'srf®^ faf®* *tf?TCt*l (nitrate) c*rf?ri ^rf^T <*rtt*F 1 ftfcfa 

S’it* (Mr. Hooper) + ^ ^fTl from ^Hll *1W dt^N 

or, oft *nfa® »r® ^F?n > ®K s^c® *s» ®t*r c*rr?fa 
^RTtfWF ^1 «tt£¥ I ®TC 5 Tf , Tft e l®S «ilt *pre *r®Wl « ®t*T 

*^t® 4 ®fm ctTst) 1 c»rr?n ^1 stffcyf^rrSte <w 

sitTOFT*'® (chloride and sulphate) 0 |^ *t®WI TOT^F ®f*f «ffC¥ I 

c*r «w ^fm *f»rat*n c^-hn tot, ®tsi fac-m ^<n- 

«R^F 'S fwr*** I 

dfc ^4arrt **Jtf»I«n^ (maceration) ^“fafaferirK/T ( lixi 

viation ) J ^1 <Tft^ I fo* 4 

^t*r ^rprrfo’ftv ^c*r *ttf®® i *rf? «r»r fafot® ^fain cir®?n 

** «Tl siJtfTOr& ( mat-erate ) TO ®fc 1 ^t*T 3 ® 

* ^ll OTtf*® "The Iudiatf Saltpetre Iudustr/' j^fTO 

^$C3 Agriculturl Adviser to the Government of India U < c(^pif®3FOf c^F*®l ^t3T 
•ftwl^sw” 9W 5*r *H W$* | «JTOi Jrfjrfjfc fuart^ih Agricutural 

Adviser *r*H* rfftv wst* farft**r i 

t Agricultural Ledger, 1906, page 23. • 

X Maceration *|Csf^ ’jrtf—5§C® l^V W9 

aroc^ c¥t*i ®w *twtc< snw ^iri *1 “wt^W i Lixiviation -fnrs <«!<—sr®T 

utf^nrt cvt* ^fft< vptu wt^tir »mc<ir ftim i 





-*»» frwt*n 

* 

Wl® WW TOTO «FW «tcvt*r W*1 <JTOPR I TO ** TO *t®W *fW 

toh ®$* « ®»w ®i «wwi aitTO tort totof cro w#to <ttff i 

WTTW® ®fH®H TOiPF WT® »TO ^Tm TOC® >|!®WF fW$C«® ®Tf®®® 

TO* wf®c® TOn TO i TO TOTOM 4**r ^fn^m ®*tfro ®j®to 
TOC® t^^Mi 

ftc* TOrorci® wroft® «rirttw*q*c*r TO® TO® s— 

®from *m®s ftwi TO TO! «®w#TOwt® $® faTO to i ^®tcw 

TOtsi •fjror ®t "cwt#" ®c® i w®f*t® TO tft ®w idle® tow» TO 
Tft ®fa® TOft® to fafr TOTOfTO cTOrtTO wtoi TO® cron TO r 
TO $®®f»i® ®® (cti^ *£TO firw TOc® tocto ftew ®ft i to?®® c*re®t® 
cro wfrot <*w# ’I# TOw i TO $c®® tort TO® *®TO c®c®c® 
®1 ^Sbpto TOw i TO TOTO£ TO*i spots ft*® TO ®1 TOc® i 
(»* « %i ftar) i TO ®c®® ®w ®Twr® ^®c®, 4cTO*c*ri tot f®w® 
tow# TOcw® ^’Tr ®>r ® cTOft fHtfcrf TO *<®# WfTO ®w TOP® 
to to i tow w® wfft to ftt®« c?f*®tft i fro TOtc® wtfj ®® 
y t TO tr t to ®i I t5 tot®* ft® cTOft*® *ttfTOr *£f wftror wTO to 
TOW® TO*1 TO® i 

TOcTOft*® %*t® TON&t® ®ic®t®1 ftfa® ®#t TO® wf®®l ®f*t® te*tc® 
tofTOITOi TO* ft®t®f»r^TO*t®1 *at«fw®t®TO ®1 ®®CT®^*fcTO 
sftrocTO ®#TOt® froV wf®®t® w*TO® srTOt® wtfjwtf®®i fa#® 
TOT i TO TO TOW w®t® CTO CTO TOW, TOl TOc*r ®ftt® fe*t® 
TOT WfftC®, TO TO® TOc® Wffc® ®1 WtW TO®1 TO TO* CW*»f ’UTO' 
TO fact TOTfa® *® I WttTO * ft®1 ®ftcw TO® TO1 TO TOTOTO 
TO® *t< TO *® i TO TO TO TOTOT TO' TOW ;* owt *®1 TOc® 
to $® tot cTOrt, TOcto, ^w^f, «rw® ^®rtft ^fft® wn to i to 
TO#wftro® TO TO *W wtTOF «ltt | TOTOI «F 4 W c®TO<® 
#ro TO ®cw TO® ftTOn cron to i wtwftw ®frot®T ftcro 
TOTtrot® TO® TO ®t®l ®ft® w%i ®TOri cro i (to froi) i f* 
ot® ^to wt®t® TO ftTOn cron to, TOtew TO®t® *icTO wt® TO 
stTOt® TO® toTO® w®t to, »«®i ®®w*n*®i V!^WTO®®ftHw®t 
. it ®si«® TO? TO**f wai ®#« <»w i *fcTO*ft*fc® frof® q?6 
TOwtH icTO ®#c® wtei® to (TO) TOTOt TO® ftTOw<f®w 






w fear f 

1 fto ^c» ut^*i f*in?« *fto* 'Sflt^t t 
ws\ *fe‘ *rts^ *?t*rf»mt*r 'Q 3 rct**rwf*mlH ( calcium md 

mugnestum nitrate) dR* •Tt^d> 4 fr ^Fl C*rf3Tl (Potassium nitrate) 

*tv* i writer «rr^F, aw to ^rf»rPnit*r 

ti a ij W w finiM. bAc^cN »rf*« faf*p *to rttfrfPnt* 

*tftow5 i <wn aft 5 rf^?B artfto ^iftoc* «r»i st*n ** t 









fsca i 

$ fart-m c»rrti frfete *r£r mi * 1 $ ^fam mKt» 

«r»r stfam ^rr^tc^ $wi ^ ^n m» mt* «f® 

al&ta® **&! ceftft mi are*i ^ i m > ** *rn ?>ftw 

w*i mi ^r ^n w i «st«tw c* w*r mi ** mi *t* ww 

*t<rr$ mfttft'® ^«i m, aw «ns «m *tc?r§ *tfmM »nr®* 

*?*j *rcqr «r«r ut^rl \ 

r 

**i apm^s c*rtfq« facsrs Arc* *nro to i to* «Hh 




'sfous c*rt?ta wnwffl i * « 8 <i 

*w fwcs? cs&ftois ^W? ^Wf^lS S3,Jc»ft Tft sfcw *falt3 WOT WWW 

to, *w? wtcW? wmr wfwi wfafw sfcn **ftcw i ^Iwst? wirfafl www swot, 

3rW«fa WtW^fa ^r’f’tl- wftdt& (nitrates) Wl CWtSl, C*t?ft* 
(chlorides), WtWOffc (sulphates) — S^3l WOT? wfSW fWOTWtftw S3 I 

*$ «fWW-<*tWtfSW WW wftcfc^ Wl CWtWl am OTftftcw? *WfWWl<W dfSW TO I 
WtC«ft wfo WW Wt?1 **®JWw fwfef® WllWTtfWOTCfew (macerated) wf?OT WtStCW 

cw wfirctw wftdt^ wi cwtwl wtcw, wtsi wcw aft<srww <*rwtfsw «rcw ^fww- 
WW WfawtW wftc&J? WtOT I ? fan f%tw aft WW WWW »FIOT? ^WjwV 
irtwi i ft*i «rfw flew ftar jjsftsi wftcw wfan wtft fw*$*rw ss wi i wrft«ft 

^S1 WtWtWWWS wf% ^ WfOT I WW 4 ! WT^W StSt^ (brown ) WtWW 'Q ^f%Wt 

wwtW w*(s« ^ wot? wfsw ? flf w s$3i wftcw i oft w® ^stw w< wtstff s? i 
«r®at?, cw <*w jprftsi ^rftcw, wtstcw «rfwwww wfwwtw wwn sft^w wtcw, 

OJ?t CW WW tfwwt? fwfefW Wfal WtWl S3, WfStCW WWW 3TWt?W WtOT I 

cwoitw* s^ew www wtfsw wfan w^wtw ww wwcwrwHtfw wfwcw cwwfwwtw 
WtC&3<2fC3t*fWS3 tfWCWtW* StOT WSOW ’WOTW WW ^WW? S^3l WfC* I 
Wts?l OJW’WW WWjW “ffaT s’&W CW yr?«l *IWW fWSWfW S^31 wftOT, 

^>Tst<ft ^ttcwtswi wftwtfis i yfarfww aft ^wft stsw wfwwl *lttar ?wi to i 
WWW^ ftwfwwW? fa®3 fall Jjsfttn 'WtfWCW WfC*S* W*ft *ffw*1 fwfctW 
wftft^ Wl CWtWl tfwfas sfcrt 'WWW? S^OT WtCW*, WtC?ft 

?t?OT wf% ^ i sfcn wtPist? wars sfr 

sl5t? ww aprw« f|wi stw»^"si s^cw w wot 

WTO WWI'Q S ^31 if fan S^OT Wtfs? S ^31 Wtfww I fa* OT 7 t?C*l 
wftw wfrwti wttw, wtsi wfw farft ^fwrtwi wfiWOTtfsw 

^Wt#w wf?OT, ntw i ct www ^twcw wfirstw ft^tw 
wtcw, wtsi wtw fwi cwhn wtfcr wftwtw wtwfw’t wtck wi?- 
TO wsot wfartwi ^tfarwwww^fi aftwtwci sfw^w wf?w wfawtcw 
WWW-fw1»|W-^tW‘| wftwt? ww "f fan*? WWTfas wH?lOT WfaltOT 

WW Ftfwsl Of? I wtcwft WWW aft ^iscWw sw, wWh i farf? 

slew WWW *OT fwswww ’SfWW S3, WWW SffalW— >W, ^fW fS3l CWtWl «TfSf3 
^WWJ8F s f d? WT3TO WSW Wf?CW W’SW, aj?|iW ^tW«l j »3, *SfWC*Tfa 

^Itwwi ^raw? wfwwtw cwtitw ;*«?, “f fat?” wwifs^ W w#l—aft 
f^w «*rro wwtf «rf« S31 ^Wtcw c^w wjfro wtwi wtw cw, wfce ^w, «*fw»tw 



* fWfa » ( ** aHJI * 

artaci, ®faatais ftaracaafti®ftatfta ®tat? »if^» ftftr® attct,i 
®ft®f<at i*ft^® atai aftfaare®. ®atfH *a «£r®tea.^*lK afti fftaci ® «« 
<Ww Mfa % ftatft® ftsrtatftc®^ acafc attest ® ftftt® 
<ttw i atate®<«t attest at ai a*, ®«r® ** <*r®fa ^fta *fta artaa 
ataatat* aafa ^asc®faaicwai aa <aa* «a <st®tca***fa aftat* aift aaa 
®faai ®* ^ftaijaeai aa i w-tea ®taatata s^ttt ^ft®l ®* ®faai, 
fftal-taart® faa® ateaa ■afh irtai ftf«t® ®* aftl <i*iata sftata ft*H 
®faai attest atfta ®ftai *TQ*ri aa i a®®s *at <2Mt»?tc® ®ata, 
$ft®1 ate® .®aa® attest fwtaa.’rqjfilfea fa:c*rfa® aa at i ®ta*tata 
^fwi orfte^t aea aa ca, ^t aftt ate® ^*ts: catai ^tata 
®al atatea, »aat tate® nfaaja stai a®ttai ca®at atatca \ 
®tai atea ^t aw ®taatata aftl «at®c*rt fa aafcrtt catata *tfaaft® 
(nitrification) • atai "«nfac®ca ? aft ®tai ai at®, asrro atca afftai aa- 
catca ait aftl ate® catai a®ata fk(& ®faai ®r®ai at®. aftla catats ®® 
^aa®a atai ^ft® i attfitfac^’aa afaca tart 3®ta ca, attefc^tcaa aft® 
55® *tate«fa—^f%? ai ^at—-atttjtt ai att^cfe afaa^a 1 fas afaaW 
aftla aft® c®ta®a at®a *trKa?^s* ®caai 1 ®ea ®faaiai attat ^taatata 
*nat ^a»a ate® ®®®ti ^®a atft ataaa ®ca 1 *t aftfe® a®at®a «aa* 
«ttat *ftata ^taafafaata aaa ^at®a aftla aft® ftftr® *®ftai cwai aai 
tai ate® ffarc® atai ata ca, ntat®a aftic® atfaa^i sj®a catai at^v 
aftai oreai ata 1 a®®: «2fc®xaF ®taatatc®t a#n a®a aftt faftt® 

atc®ca> 4 at aa^n catai faa'V ®ai atr®ci 1 tai ate® uwpt «iaata 
a®aaa ca, ^aea a^a ai§t faftr® ®faca® aft ^Ftaatata aftta 
^atatca, c^ata aftaft® atata c®ta fa^ ^a f a ai atf¥®, ®tai atca 
aaa ^ca ^t afttc® catai ftr®a$. 3 Faas «ia®a ate® atfar® 1 tata *®fcl 
^tattal ^t ate® atca ca, at?5®ea| atte^twa ^t afaa^a foata aRta® 
aftertft® atc®ea 1 *t «rf®a®^t® atca® taia®ica, ca a*taen 
▼taatata aftl at^a^eaa ^.attette^a afaeataa ®ea, cat ®taeaa 
aft 5 ^ ca ®taatata aftte® ®tata catai ‘Stata ®ftata ®fac®, 
tata afa® a®a aftla areata Ma® «rcat«n?ta 1 *t aw ®rt®a® a-^T 
^f®at®a ^cw *flt ca, ^taai 'aatatca tfaai atf® act ca, 

,. ,.^'.,>.-,.i... - ----- ■■—■■■■■■ 

t - * att^ft^na— afo^fcaa ai^s aatc<ii ®atatcaa aiat^tfcfr a ft a fa 1 


c*mmr i * 8 * 

cntft* TOTO wtro * fell *t *wt*fir cmaft 

f»rfc TOww. ®*tft TOitTO ss^<tt\imcTOfi ** . 
nfiR#«f *u r«t toww TOt?*n toi to *« t *% *jt*!tw # 

*jNFfrfait * wtf *tTOfi* ftf®*® *c*f«rt «rwtw% • 

wcuffroufcwc* art** flip?® **, ®vnw «rtc«it^n toi 
i *1 armw ?f®*i *1 c*rN.*ttcar &ffron TO Am *nw 
TO ®*i fro ^ TO *f*»TO TO a*tk cw$ to *r$to TO TO TO* i 
^TOw u& to* FtfTO fwr, c^c® .tot *MVf® *^n to* 

TOflr ^ ®*w to* i 4* crcro TOTOfl TON cvr* aTO® to* i 

4 TO* TO ®*C® TO*, f*TO®* TO* TO TOCTOt ^TO* TO TO 
TO, ®TO TO &TTO ntTOr* TO* TO** *^*1 TO* i TO TO* oft TO* 
TOl TO TO, ®TO if®! TOcTO CTOri TO1 *tf**1 TO i ^ TON* TO* 

* cton fTOi, to$ *^c® «j** *f**i cto wtototo fa** **i to i 
TOflfc TO* *N*tTO *ftw cir®f| TO TO* c?ftc? TO *fcn To i 
$ro* *tTO* to* toct «|«r* *fcn *ftw® *t*t* 

^TO* CTO *fc® *f** *C* 5fl i am®: TO*f*t TO* f*®tcTO froTOpTO 
®tTO 1 TO* * 1 ** *f*c® TO* *1 i fa®fa®: TO TOtfaTO TO* *f«t* 
*f*TO ■to®! croat* ®t®, to ®troi to* *[** *flr® =n i 
c*roi, TOw TO to s^TO TOfroi i 


*tt«r| fTOt® cTOt* ^TOt* *TO®:t *tTOr* *$*! *tc* I fat® 
^® fat#**-®tfa*l t ^w ^1 c*® ^f*c® TO TOc® s— 



tow 

TO 

'STOI | 

TOBTO*pl 

«TO*L* 

cTOtflTO *1 cTOI 

TOTOTO (cal- 

*®TO1 

«h*»^ 

1WI 

«>*»« 

■rs^ai 

1 TO5TO1I 

^'b'kr'b 

1 

*f®TOt 

•»*<»« 

TOroi 
*►’8 • 

ciucm uitrateX ... 

ijMTOTO , 

1 

• •• 

• *« 

! 

**?!»• 


«'^lr 

i-<8. 

(ruaguesioi nitrate) 

cTOro cftiTO*i m*ti* 

: 


<(» 


8*88 


TO* 

cTOTO *rt®twfe (sodium 



* 

«t’b'a 


k^’air 

sulphate) 

•3‘*« 

s •*•• 



i 8 '«»• 

>9*8* 

TO**fhr**1< 


yf 


>•8* j 

! 

»*«• 

>*8* 

m* ••• # ••• 


>0*1» 

«**• 

»*•« • | 

[ n'»* 

«<v* 


Jr* 1 ™) 

* *Jt*8fl«l (bacteria) ^frt ^51 W%* flit?** I fcfl 4»fc TO CTO (cell) flrf%® I 

t*l 4 ® * 5 » c*, TO TO TO fTOi ®«iTO* ®TO *1 ** ui i 

t Agricultural Ledger, vol. xli, page 31, * 



®t®*t* ®?® *rf«r *w w, <® fa <*!, 

®^® ®fa®*fa fa*fa *T«t* “ fntroihiefory 
JiHChiru ni» Botany” stf 3 ?® 

w«Vhr %ro*«®ar *ts 

fawtwfl 5ft«r Hotanv,—^ta ^ .sffa i $*tc® ^fa® 
TO W, *lf5t®T ®F*fC® fefiprfaWOT a M‘=1t5 affa*t«t ®^® ^tfa® 

l • * 

^fa*r fawtc^ra ’ffai ®f® tfH® i ^fers «rf® ^*r ^froi* 

ff®, <f® 711 «l®T®3tlf®, ^C®?® <Sf®JC®* *f<fj®tfa®1. ^fPTtfTO 
fasft, ^%® ^f%*r »i^to fa®K ^fs* trtcwT?r «tff® - 

^)3r fa £tT?M >re® >st®ffa® fasten ®Mara 

^rtwtp^® ^fe«r fa«fw«r wfs \ ®tfa (Imcium) «u®fi> c®tt- 

fafai ('micellul.ii') '2f®t® 

*% *ra® ^ffc?9 fevif®, fa®K, *t<®i. <rf§i mr^t, *Ptore c®to® 

^fvr faatw* ^tofa^f® i «®ffa® <3tffa 3*tfaa *rfa® 

^fw 9 tc*in fa *t**f*. <fa 5 ^fa*r fawfa i ®*®: 

>i"»tfa® *nrM ® ®**i?f5rfc qfa®t* ®rf*mrs ^f?*r fawtc*re ^fat* 

*i 

•Tfa^fa Tft®'!* wfe ^stfa® ’tfattw 3**r®t* wtfa® i ®f® 
sitlfa wtwtraw? «r««r*r w $^c®$ ^f%? *far ^facTO 

fa® <t®*r ®fa?i «itfac®t® *n ®t*®^c*s ®f® ®tt»r ^fvrtfro 

iprr® ^tc^itesn fa»r i ®«®#$fa frtaifa c®fa arc-r 1 * 

%fsw fawfa <i*i *Sff®l *W ^i *ft^i foifro 

<tt* ^ ^c®fac*R, r ®®^ <5fwtfafi *f3>rfo ^wtfafafc ®froi 
flt*R I TO®, ^5, ^®Ttfa ®tJ 5 #T 'SCTO fafavg <smcaf ^Rtfaf 
^7^1® i «t«rc»rfaK7tc< ®trffa*rt® ®fa?itfac»R i 

fai <?\ »pre cal^t fa®fa T 



, 5 ’ffo® 5 H ct fft«i ^f«m t*t ti f»rc<pt 

( classification ) ^finite®®, atfefa ®tC® fa*Rl I <44® ®t<rfa‘t®l 

T*tfa* *rtff®-<£iff® *\wi ®firafa ^r«t-f^'®t 4 *t s^?i 4tt* i ®4® 3 * 1 * 41 - 
f®4t®^ ®*f fa.Vr® fa® i ®tc«fa *t«i *1 ®t4 <srt#N * <rc*t?r 

<^®®®J f $ ** ®i» *its^tc? fast® ww, ^tff® , «ra , . 5 rflt faepfa fa«t® 
to® i *43«it®fa*tc® fastest ^fior* cah> fa®t*r ®tstfa® i 

4tsi <rt® ®t*ft $#t® *t®, ®<tt® *1 fa* *ffa®rss tfa® i fa® 4tWtwrt 
c* cat«fa ®c* ^tsi *<t® ®to c^f«tT stste® i «rt® 41® 

4tC®T8 4®® nfiRtC 4 ! *7*®® ®tC® faw Wl I ®S C® ®StTO *7*7®® 
*efe, fa® ®® *rfartfl ^sc* «*rjpF ®tc® cat® 1 !* ■rfy toi tot i *tprf 
®t*l fawft* ®f®si nfa®r®* *t®, *t*fa '4*c e t sr?® sfasi 4*ra 

tfft® Ttc®c® i • sen sitffa ®t*c® ^fvr-fawrc®?Lcs ®tc®ts®i 
®t*fa SW«r S3®, ®Sf5 ^®7tfa iw 3ft? 9 fftwtff t®Tffa 
«stcf scsfc sftfafc sftste® i <4*re fa ®f® <stt£l®, faspr ®fa* 3ttf?r 

4 ® ®nraft “®^ ®fa js raw ^®7tfa” <4t ®4fferfcswtfa® from ®fac® 
*rot* ®ro fa«tc®a wte cat* sststc®® ^f%?-fa*tc®3 ®t®t® ntssi sfac® 
nrwi ^catnta 'ifo®®*! ^sptfa^sfarai fa4jt®j fa® *<5t ^:c4a 
fare CS, $TO3l ^fas-fawtt®* CT tf®*7® ®4®4 ®fastC®®, ®t*tC® 

^tCtTS ®tC4fcSf4 441®- ®fa 1 

®#stc® ^fair-fawfac® fa®F®f4® ®ra® <@te® ®t® ®fa*tc®®*— 

( * ) *§fa® ®&®*fa«t® ( Slniclural Uotnnv )—4fa34S* (niorj»liology», v 
34t®I®fa® ®*34 ( smnlnmv ) f «ff 3f®TC*ft? ^ 'SMt^t, tftC«tW^tl®l. 
^?fai 3tt W^4t« *tt«T®ifa «(fa 

®f^r, ^5*Ttr> *^fi:^ra nnfh <TNt3 

^®4® i 

( * ) 3Tftcfrmfa (cytology) — ttow (anatomy^ 

oAfav ^*mrt5f ^fa v* ^rr^faf 5 !^ c^ftt i cvt® fast®, 
®Hj®tf?r5i ¥ Wcw csrtcfefflTtw®, f?sfatrr»i ^wtfair 

fasten i 

( • ) fafa^nfa (Physiology)— *ws ^Pff 5 s < 7 KmON ® ®tarffa«f 

m -®t«TCf« «fc«m®1*®l 8 #1 <r ?r®l ®c« fc®« ‘Sfsjftfa c®t=rc®t=i 
>WtW VCT.^BItfa » 4 ^ fa®tC‘ 5 t 5 » 



t ,. tMtWfSr”. 

<4 * * l 

. *) ?t *m *r*?«;•—■ ww« ft TO ^ferc* *& ** 

^ ^ ” -> -■, 

- csHftc® ffcrfci l 

• r .. 1 « > c^toTOj* ^f%s f?rov-*ffa?t? c*ts crot^tw *? f cvft TO 
% ;*tlff5, cTO v cTO£TO °^sN^: wcti, <®tW?* f???*l i 

(%') frTO—'*|fa?r? ^rsfw® to c? sto 3 ?®tfs 

«TOfl^3 *^?i *itcs, <®tstts? *(tc»rfi*rn 

( 1 ) ^TOfa ((Ecology)— < 2 fff 5 J* ^f%eS? ^f%«r »|fCTRr ’ife® 

'q F 3 >**rN^ to^I? ^fwr *^r.s? *fcNt?? fa TO* ®tsf 3 < 4 % wstH?- 
TO^sfv 1 

\ 

(lr ) WSStfTO ^f%? f^fSil^— TOW ^f%tf, ajt«l? aftfo* TOtCS? 'S 

®Vl\TO itz* ^?*t« TOsfa sew? vTOtaRtost, */?fm £?? faTO, 
ymfw s^cs wstc?? «rc?t«f4t? sew? *% w<ct? i 
^^c?te 9 t? ^festes, csfw® *tt > e?l c? cTO'QStfct? * ^Ftfs f??c? 
*rtcwsw TO?ff^C«I^, f?»tW? <2tt#ta.*tfTO 

^cTOewi t to s^csrS «rf?^ ^?tcs i fafa c*iTOtw? cro? w* 
tfitft? ^fTOt? ^vitfs® ^*t€t foro f*F *»tot© toi ?fa?i- 
%»h i TOrfa»K «rtf® ’T^ «rf® isttsta TO»r TO1 

fawtewr TOTOW *fa«tft>c*R i ^1%? f?TO stop© St*T?t ^?ewn vzm 
i fa* «rf® ?s*rtTO \ ^f«s f?TO >iTOf TOtcs? wftwn® 

TO TOfe«fTOt*t TOs TO ^e® to?, »*& to» TO^rs^ 
^f%s f?TO *£f i «•• %: ^u* fwoTO^K oiTOtfo |7 *f? TOsts sew 

tos* <?t*r ftst?i TOf ^?to< TO ••• wtTO^v wfw TO*a i 
«iTO TO <&** TOtotoi^tt. nst^ f%c?t? w?‘oivwf*i !l 

* iTO^nTO— «ft5j 4**?! «rRs «rf3r? ft'Fl-w i artfft TOTOWt? 

0 ’R.TW’f i (TO cTO ^*»cjrw, wv TO f^®frt« ^ «••• ?1 

Pwjt« ^wfiJ «rtit^i5n« *•«• w? *tf^r i stw w?ti Jt%¥iM ^ftc^ «tTO 

^ * 

ft 5 ?® ?rt^eti TO Wt 51 TOtf?VTOTO? i t? ii^rr f%f? f$TO ftfaw tf 
<^si *rtro j^ITO fsiTO^ «rtTOfts *TO TOt? TO¥ cwt? an? 

9 / 

TOW I f?J, ?* I 

» • 

- t >icto?~ (>• ^ f«f? ^nrt^i ?trau? wtoi Aram i TOti TO, f?, 

?TO, ff%, %?¥, TOro TOtfTO Wfl ftFi wy i # i fw i *?*» to? « TO 
*ft*fcTO f%f? f?TOf i fr., t 





, wtfrtipTfi far® «ttc*R srft i 


ws $ *r®N?hr ^ ^1%*r f^wix=nr cm orfa $*f® <f i 
<W ®fa® «rft? ct, ?ft -ms? «fb^ fsfwpr 3 ^c*m ^tatt N 

^s ^Tf 9 ^ ®dn • >«• s^t® >««* *&* f®fc ? tawfa tt v 

^rtw araurrft ate? f&ar ?hrt ?*r ^e?rft*nr , *rc*r® f* 

I $M? ^*fa«RSTf®'? s Pt > ( Leonhard Fuchs ), SfaCatfotH. ?? 
( Hieronymus Boch ) ^5Ttf? *tf5wt fantfa ?fa WR* f* ?*fa ?#ff1 


at??Rl ?rRR| 

>** > ^ ^f*nrt? ferret? stsrm” at? ?ri 

i tat*n ^®: frfartTt ’Sretfac® ^far ftwtw* fayw» 
fefar fawlw ^tc®r sfc® *re® ate? ^fscinr '&nrft«f stCTPfajrc^ 
wt f*rf*tw 'Q ft?® sfarrt? i a *re® f* *r*t*F^ ?f»rai ^f%c® *ttoi 
5 tw <?R*r srtar caf^t ?? T?n t <$®?i®t® 

ftfasr® ^far *r?es*r ^ *n *t«i *\ws c^ss^ '®rfwr^rf^ ?g i *r c^nrttf 
5ftw ®w?r faS 1 * ^far *m?r «rf®H*r fa?re i 

*f®®^ 1 *itgfar £?wtfap ^«i-<2fwi ftttsi ®fa® c&i ve?R i 
fartstfatf^ =?tw «rfo® s'rae*!? *rf»® («»»-:>*»•«) >**• ft 3* 

Wfan ®t*tfatFi r >* s®tt*r «h ^?tf?e®R i f®fir stvsr ^c*rt ^l*f®- 
»iKr refan faster srgt efcr® *tfo>® (>«*i—>V»«) 

fefar fa®tro wfc ^af® >ifR to=t i f®f*r? c? w? ?ctf? ftw 

fW®® c^3r srfo, «rf3T, erpr, *-$t«i^®Jlfa ®teffafc* w ®tc? 

_ _ _ . __ ___;__ 

* >smtfhi faf%—-"af^tf^s fsrfi? ?s*r • s> ft«^ ?t« i ?«c«? 

*c5rw*i TJfti" ofRtos m ai^l \ ^ srtw «pf 
3 ?ot« arwt^ ^ >$* «r f**\i 'air? <a^r sr «i ^ srtt 

|?*i tfotc i \i , ®CT r S t^rf^ 4\T5t* ( Elder ) f5ff*<W % 

wm firfstev (Yoaugei) firfsr ^ 3^51 1 ^sr^tir frftt srtfw « 

ftsfSF Histoffa Natoralis *rhw ?^T, «rtf*T®^, ^tPlflPST* lSf?^-fiWJt PPW 4 

*a|? n63(i 1 b-i* ^ «RTff%?fewr srhR fiff’J’i 'arWa.f?rfinr JTfir wr *f*Tl 

« ^ »«%"f **ft'«r vr^, easiest! 4? ys ««sw*t 

♦ttrsi'BtJfl2rf»*r* we l^nd *rts *ftw 
oM ^fitaftRS 'fR ctfq ^» fa> ^ 1 



•a** 


* i * (wr wr wta't 

- € 

f 

*m to fatow «ttev [&cm.*R,*rc, *R, ?£*, to, **rt totf? 

MffiNe* *9 fawp- *$R \ <{Rt sWaFCT TOT ’tfo'B’fl W> 
tor gt, Tfatfav *rc« ^ *i *fc«i fas®* *f%c® *to, rc« 

*tfa* wm « r* o r ^y t fir< i ’rfto* wr *&it*itoi c* 
tot ^pcw* r* *RTm *re®i ife tics , ** c*t*far * 
?*rtf«rcr *tfav TO ^ t fo* wfat *tn ti wfam<i»r$f* 

T5w tofci, ®Rtc® csc*R 3 * c®R fa* wf® ®Rl 

«H t ifCT fj%cw *tt*HtII *fa® ^CTF? WfaWft* to SHtft fast, ®l*1 
R$to®t to tot* ’tfrtf rigA to i •$*$ 

totes ct, Ms stort *3 ^ar Rti^lwPw ^ (ceil) t 

s«wp totc*^ cwfaitmi ^fenr R®m «m trts’iwi 

RttoH toll «tt*tri* sfa i *& frwtiw^ cell 

cTO toi i cror Mrotft* c* * to cTO faRtfi® ®t*l to to 
W 9 fa% *M CB*H *nrM^ * 4 % <T¥ft faftfa® I to 'Q M* C®t« 
<#m *$ c* to-*fffcro c*tcro i?§feF <«n#hr =rft; Mcro cto ^ 
«*tto it* 1 iwi to® tofts i w®s fcfastfat® src®T® cTO *t*"n* 

&V* vp^f 1 ^ C®t* ( cell ) *to$® tot* *j4 ’fare Mm 

to ® to M*ftf? ( cryptogams ) TOG! ’tfasiftTO C?m*\ 
faff* CVR Rfa*®l fa»Rl I TO$ W9 stfsr® to® Mt«f WFt*l 
R^fhH *k*?t ^*{® »rr«R *for i f®R^ 

%l *vw Hftl« CTO RtR®T3 I f®R ^Rt9 

VRR «rt Cft^tlfiraF cell 0)1 Rt^Jt «T?R TOT^T » # C^ 

^[j cell ^tW RWP® Sfcll I ^ 

^ fTORi ^f %3 *im ti ®t^hf Rfsrefr* fa »«it^ 
>ncf»-cm <tor fas R fc if w i Tor «rfa i *tirprcni ^ot^rfafa =rfa® 
«w (Rfafain ^ ^ ^tronr Rt®j^fa^ 

to *wtto TOw«n ^rf%^i ftoiwi ^ ^ wt st^R ^gr i ui^ 

*tFtf* Vegetable Histology 11 3RCHR, ’Ttl’lfa '^Tffa *tfaW 

Wto *wto to^r faroi cro cro 

3fa3R ^jt*fTff Rt fa fW *TOR i R*$W«t tofa® ^ ?ctor Mm 

* CeU — '^mt <at ^uMl ^ “cell” c^ <w«W* W 
■fiitin i pc^ i 

i Vegetable Hntology-^ fctav«"f3nn I fa >K 1 


I r •••** 

, toJto* n tom tom fgppft w|cw tow* cTO tol 
wm # ?i i wi m$ro* Wn to? Nn TO** TO*? 
billet, *w to toJto? to toft fff*e tofcftw toft** 

TOftto* to? faTO t Bacteiiol«gy) to? TO TO 

toro» TO$tow to*fl 4 TO toto t^TOr ton tot, TO I ’TOTO 
«*tt« TOT fwfc^ TOffa® * *ifwsui W CT ntftc?? TOtft? 
*^aWro ?rtf<Rr «*TO* mi to jto mjftto? to? i tome, m 
c?? ^^rrf? <ftm s®r *r?**t tofNj TOfatoff??, «m.f¥ to mto, w 
cto* m? to?tflic«?j3 nf^s ftof? 5 ® t’m «iftw* tow fe fr rn f% to* 
mi n* to jftw wn i *tn* m to?, mto* mi to?, 
«Ffa? TO* stfto? ^r to?, <ftm mi to?, w®s «ft?w to? nun* 
wrora fSWf* to® <*?? m? a n < v w to? ?rto «ft? ton n TO 
?rto to? tot? wfa? Tsar ?*rci m mw i m?i ^1? w toe?? 
?wr <*rm <ro? c?f?cw to i wr to*? ctow «rc«? If? w*i 
to?*i* to i m to:?* 1 * 1 * ?&? w ®H*rra mr «Ht^ tow 
wto ?l*i to> ^ TO *1 W*ft w toe? <TO? C?f?T® to i fro to 
toft* c®®* n?tcl* ?c*t *fstc?* «ft*? ««r*rr«ft to/ toftrwi ■$* TOh 
wfo to «ft* w to to?, to tow* itto « to? totore ?* 
5»i i «?w wc*>* ’fftt* arc?i ton to. wteto to? tot* w $ft TOj* 
ifai ftrf?fc m ***** ton ^ i 

to? * «?fo tof?c?*r ’tt«f?T tol to fro fro f*M<H « 
^rti-Rf-rfe *mc<? ^n f¥^fi fte» ’tic? i ?i ^g w rf l^ 

cTO?»®r toro nftc? «W%« *tfW f^fr tot, 

TOc<? ^rvff?^ nfv wr?rt cto ?l? *n i to t*, 

«rrito*-to^ **n ^ c s to ? tov ?^?i to t tort 
’to ?» W?»r <2rr < ito'-f?f i t^ vivt to, ?TO new fv® toe 
^e*i TOrte to? »w? i tot^f toeroe toto ftos 
tow t TO! w to?i TOsftt ^ftl-ltoi TOc<? to® 
toteto cron tor® tof i ?t<rr?*i'®s to ton ftte? «, 

cto «Hfto TO<?jto<toe *t?K.%t®fto5 tor 

^T®* ^^ttw^sponteueoud gonralion) ftTO? Wt*! 

f^*tojr ton^i toTOci? torn ff»r <k to ?,to 
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I 

«rt<ifN 9 f*r|c^ *w& sp$fs *jfa w*k 9 tft* i 

to OJ^ «*<5S fcvtto ^C*I CWl 4^ *ltfcjf ( Scbwann and Pasteur ) 

qfr tt t TO wtorn^ i <*, <x *rew sip t®* jft 

^ c?fare 9 ft^?n Tty «ht? cr TfR *rt«rrms 4 T«*r to ** cr, «rt*t- 
frf*t& «t?t< ?r$cwt^, crfe & jwt«r<r Wife *w tof% 

*& ^5 wi 1 *ifvr ^ ^-fato wft* »wtar 

s& ^ 4T? %^o «rw-r =n c*r®?n st, ®fsi 

*%x*i oft, t*tir faired ^ arN-faftl ^5t® *tttT*ni 

*tt<mtTO *tfow to tor cr, ^ito <nrK r® *#tto *Rt< 

^*i* ^Ktc^ 1 to trTr tofwT ^uto >rc«f to ’rtoTOT - to 4 Tsfri 

»■ 

.toR^rfcscr, *#1*1 fN *twK *ftnr i *fw 

»rwf#ta «tt«w *tto*w *it<rfaw tot « rtot *wtot ^^1 
<Ttor fatfsr TOwr, w TOtn TfroT a tot *tirH. *tcTT «?Mt 

s 

»rtor f^pBi TTwt® tocw^ ^*to T^re *ttw ri 1 *TOr *nrftoty tTOr 

«rtOT faTTOrtr nto, rtot « tot tt fiR *rtc^T frotr^ta 

cro «rt^ 1 to T^rt*R TtTOto*t«i rTOt ti Tot *twt*f 

*%?S TOT *Rt< Wit*r t^tctot * 1 ‘ 

uton TOl toci cr*r sfro toi tit a, ^t <2ftTto rtto 

r«JH T«R *[fTfty Tkr Rto T^rtto, c*j$ tc? rTOt *fwK 

«rr^ *twK^ 1 **ii ^\ ^pboi ct, 

W< 1 , «rRtCTr* f? fttrtr- 

«p^® «TM-fN 'srfc^ rT^ i cwi ^Itj^tf^-’tf^r «t?r- 

« ^Bfirwv < 2 tt«i-^ ri ^rai to ‘^1 1 

« 

^tfe^rc®^ to ^i^tf%^l Hfwf'etflTOnr c^rR 

( stimulus) (Srwt-n I «rfttOT 3 arc^—^NrR 

;fwK i _ V v 

.. # >¥'*► ^S «K^r vB^t^r ( Wohler ) ^ll^tRst^ (ammonium cyanate) sttaRf 

erf «pfts , ®Riv^ *W< ^C'A^Om i sh^r 1 ft&w ataftc^ 

af j g'-yR f a ‘AT '*n^a *t?t< tow fi,—*®t^ 1 ^ it>itito 4 i» 

^j gp l^n w «fm ♦twK' jj^cw wtw^ *twt< tvto wflitoi wl^*a«Rwtw^ 
^Nt?P? W ^ftW 1 ! IRtW Organic Chemistry «$<* Inorgnic Chemistry ^nrl $1P 4^ 
4ft 1 ^€f(W Organic Chemistry ^fiRSl wnR ( Cheraisry of Carbon 

Compounds) ^mr I ftj I 


to* 


fro* *t 3 tc* to to ®t 3 t* jftti vvfc vtw i 3 TOW.*tc»fi- 
f^s ^atci i * fawrn *totto 3 arAt*ft 3 ®i 3*3* i- -to* to to 
W* to 3^t»re, ^$13 , «mr*jiTO* *ctoi «i®t* ^pw i 
*fa** sfff ®3 fa < 3 ? ®3 TO«rhR, 'q yfc* 33 tTOrrtfa TO 3 ta to fcf**r 
fawtc*? *wtc*tt>3i £tarfw% i ?ras* ^1%? fTOcro 

fTO3®! TO^Wfa ^Pf f33TO3 (Bacteriology) <£^31*313 * 1 TO 313 I 
W $§3TC* b a, ’Tfaffa 31 33* 3t<3Ff3* TOffTO *4^ 

^fm 333 i ffefwroi 3f*3i 3ft*3 ct, *rftare toj*e3 ^ 33 ^* 
TO* »*3 33 * TOffafa* TOi t§c* ®3*«rft ^31 ap® 3f* 
*tfeai «?t 3 #t -rfe* to TO31 <tfc* i 4 *Rf® 3 ® *to *t 3 t 3 43 ^ *cto 
<=rfcs i cto $tt3 3* 3tfc® 3$3t3 333 C3t TO** 5$fW airo* 
3**TOf«rrlro fr3t* ^3tTO3 ^ 33 ** ^ *tfro, bron ft* 
.<?rt TOrci ^tf*® 33 to frTO TOt3tt3 3t3 i *?to bro»i 
fcvn 3^c*ft «r»r TOpti ^*tfa® 33 ^tl, fro TO ^*npp 3&*ft fc*fTO 
TOtfroi ^*ffa® 33 / cTOts fN to*e 33 ^ftar tfc 3 *f TOai "rfhr *tr 
3C3 *i, *13* TOttws nit* raters ^*1^ 3^1* ®w ft* ^*tfa® 3^31 
TOitE33 *fafc *fro TO3 r ^31 37 ^® to® to$> ®tf33t3 *«n TO3 i 
&wBtf*TO*i 3*tf® to ^®3 ^*ftw fTOvn to® TOatc** j *T3t3® 
TO3TCTO ?rl?rrc* I TO3tC®fC33 TO*t TO <2fTO CTO ’ftwML I fcfoSTO- 
3«1 3E33 C3> 3ftC33 3W3 TO 3*C® *C33# CTO fNtlaUW *%1 
^t^tf%^rc* *fare ^<1tC3 3^l3t3 *Rffl ^53t3 nf^C333C«TT *3t'tC»T, 

dif w 3*3T3 C3N flwtl^fh* fKitflj* TOff WT *f1nn cw i 

*ti&$ c*rn <m ft* ^3 i, aj cvcar «rr*rr3 ^3t*f 353 ?ra s— • 

» 

TOTO Off^tC® ^831 3 t 3 CT, C*t 3 ^tC 3 C*t 3 33*1 31 TO^ITO * 3 t< 
*|fTO 3tf*C*, ®3TOt3 =rNf3«f 3®TffW 31 ^fTOi Wf&f® 3^31 
TO?T*3 3?TC«J3 f3C*t3 3f«R 3C3, TO *Wf5l|r* Tf3 ^ 3faf® 3^31 
3t*l ^It3tC33 Hft£33 C3t3 ^3*13, TO557*3 31 f333[i 3^*, 
Olff® C3 *tC33 f33 3^ *f33t3 ^3C3f3t *®*isf* «TMf33 *t*3 
33t^ 31 «lt331 3t3tC* C3t33t«Tt3 ®t3ff3*C* C«J1 3C3 J 0J3* *rf331 
3f«r ffaR ^3fni *ort 33* C3T3 3fcft*3 "T3TC3 3*f3f3 *f33l f3C® 3ff3, 
®t31 3^t* ®t3t3l fWI^ *f® ^ fPT^ *t3C* 3f3*« *f%S® 3%3 I 
*|OT^ ^t3t3 3C3 TO ■rflqra Wf3W 133^ 3^313 3t31 C3f3 #)*J^ 
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«** ftotfu 

fTOI TOc* ^ [to TOtiTOnr to ; <ro TOwL ,t ?tei 
ff% TO«n, TO wfircw C*K TO j <TO TOfTO TOTO WflTC® TOW 

*TO cto TOf^TO* *« m, ®*TO art* TOt* f*TO to** fTO*TO TO 
fiwiTOR to i <* *fCT?fc*wtf*w*rci* tow f*wi wf**t* fro TO* i 

- r 

fafari 

TON wtfrfTOTOf i—(>•, »•) TOTOi « TO 

TOfpnr toict* TOfl *® « icl* toti wi i TO 

w* wtro TOww* TOk TOr«t* i totot wtc® ***> TO 
c*twcw TO® TOc® TOfoiic^9?iTOTOni wwwj**« to TO*f* 
TONtfTOr i * to* toI ^*® ^srrfTOr TOsi TOtor* TO TOfto toot* 
to TO® i TO* totTO *<<tn wtc*tw wrt* cTO to i 

TO tfW (mill) in j ^TO** *<*Tfr TOw ; TOf®W,TO®W®1 (melan¬ 
cholia) i wtTO ^faw®* %*t* TOstc® i *fa-fc*TOi 

( dementia ) TO® ^TO TO *C*® *® TO TO*f wf*TO® I TOT 

% to wttTOi TOTO* i art* «rs® TOi® w*TO wTTO ztcs *tar 
sn; to t$ps n% TO® win TOr® *tt* i ®w*®! ci * to wttTOi 
*fctff*. TO t o r * TO® <& C*t* TO I ^TO*Cl* *TOt® ort* 
WtTO TO «TO WtC® I TO TOW TO TOTO TO (delusional) ^TO 

utar ir to <arw wfaTO® i ^TO arorj s to wtTO ®fc*fc® i TO *®w 
WW *$TO®T* Wfrl TOlf%W,iTOw, fcWJW, TO TO, TO1CTO, tow 
WtiTOfo® *t?ftf*w wt*f®i *®w*l «*•<»* to TO* TOW wMt 
f**j8* *feitfan TO**lc* ws TOw wttfj f**j5* TO 1 TO, ®®t wtTOI 
TO*l TOw i TOfw ^TOr TOro TOTfti $*f® wtfi® TOTOi, 
♦iwTOft^wtc^WcironTOTOcTO’sTOTOtwfari TO*TO® 
Stfro® wi *®*t TOTO, *®3* ®t*Tf*m TO TO^f® arTO 
TOTO, wtTOTOTOtt^i^ wTOi|W^wtcirt^fTO cwi^i TOi 
toi^wTO croraiw ^nfWro wcw ®«r ami wit TO* tow p 
TO?wi—TOTO ww#® TOTOf fTO-fTO*rw TO® wirww 

W C TOT TO (AHVefl Wegrener) TOJWCTO TO *fWC® €W 

q&n TOro tow ®^TO®« i i wtwn ^wwi v TO® i ^r«»Rf 

^<^TO ®fTOftTO< i TOroi 1 ®w?i ivw «j|w m^TO®^*wTOi ^ 



fafor» "«t» 

to* *** 1 WH W ®T* toe^te**, » to ^[fWt I «Wf® 
toefcgtw* *** i to® to®i v toe*® *| to®«b- to* to*»*e*tw 
toe^tw»c*w tortt *®*®t ** *t*, *®f*c«n ** ®t*, toc®je**r 
> to i t*t® *e®^ toe®te** ®«**i tor to®i *y toc*« *® 
to® w* ’to to»» «»• toe*® *cto toe&je®**® nfsto *®r* 
®«* fto toctore*® *f®m* *®*®i ** «t* i ®>tr*«c* *c«t£to to * 1 
** «**ti *wt< tor i * ** to* to ®e®c**t® *c®tf*®twi 
**«r*t® toft® **tc«ftr^tf®*f® *fa®te**, ®tft* to f?«tapt— 
f*totatf*®f* i 8 v to* to to fa®*e®tfo®t* *®*®i *1 to, %• to* 
to *» to, *** to* to toc®te** **? f*®*c®tf*ite®® * yfl ® 
**t*i to fw®*e®tf*to *** *>* to* to i fc**tf***i to wr® 

*rff®, to, c*®toi ^®rtf*® *tc*t* faem tout *®t to to® *$*t 
toto tor *f®®i f$® ®f®®i to** 1 tost to <*r®fe *wi *firai to 
ff%c® *tf® <x, rrfl*f*r to-*®e*® *wss >• to* 1 <5 ***** to 

*e<m ^*c** *f®* 1 f**|f®® *te*tc*® to*f* fiemi *f®it ®J®te® 

ton to c* f ^*«n***«i c® toc*tc«H *** **ri *f*®i tote** to) 
*®j1 ^ wt® f® tot *e*eto to*® to**» *to toe* tot* *5* 
*5* **K to *f®m *fm c*®t® 1 ®t*t®i rifaft® *ttoci® to®® ®e*r 
*tf*®i toe* *tfa® *t**e* *f*fctot toto* c®* toil to^ftoF 
*® 1 ®T*te*® ®* to to c*c*c* to «• to* 1 tot***** 

to.*to to® toe* to *** *«rtetf 'fty® fe®t* **r® **» to &*f* 

» 

am* to toe* *toto® ®te*f* ftfKto® «ttc*, *®<*e*toft® 

**H aw ®Mfa *toc* ^*1* ton ®tf*®i *etc* 1 **c® **re® to §*t- 

* 

to «• to* ®t ®tjcto ^*s* tot ^cfc 1 f*®**t* *tfr ^*f 
ton *to® *®r to *• toe® >•• to* **rc*eto ^*f® ewto* 
c**i ®t® 1 f*tor^ *t** to** towtf** to *** ^*1 *<Mc4 fe*i* to 
**e*® *te*t* ftow* *fl®i *f*ffc* *f%® *c**, ®t®i toeto 
tocyte** to **c*® to* *®^f*n ^rfb| */i c** -stem* to 
**e* tot® tort* fa**H *® tot® to c** to O»«rom> r tot 
f*T® ftori "ftotc* ” ^rPr® *t®te* 1 c**to® tort* ®* to® to* 
fct ore* to® *t*** *e® 1 to *te*tt* f%ow*r *f®n c**t *t® *s® 

to ore* *** *®1 to, *w#tc«r* ®®* to to ® *t*oy!c®* *f*e® 
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frofa i 

«rtrc i «Tft®rr* faaw«t vf^cn fafifo wttwft*, srfa^tro, sftcstro 
^«7tf*r wfire 5Fwvf5 prfcsfr f^ cirf^rc® *rf« i ^®ts 

«npttc« fa? *mm *k<iti >q wfa* w i srfa* m '$*m 
^tsffa fc* fafa^wtraitt* c**i *t* i <rrt*rce?, ^fct* «w srtfr^ 
sic^ ^Ft?R c*t ’Spfcf-gs f«#TO fsps wsi sfartcs i faw 

f *fal wsro ®Tft t *nrfc«fcrf5^ *A«**$r®o«. *rte®f is* c*cr 

’ito’sn *rtt i 4^5 trfar® *itra =a i ramn % *FfaaR cq 

«*tOTt ?rttc 5 tw^ * «rt^'Q «r^r qtst® «£f i ss-tefq ^ 
firo^atr^tsr i ^<1 *m«r fHfa. qw* ^ c*r t*j wxm TOffask^ 
qfo® *rt$» qfattre i 

ifjffa ffafa I— efft*! 3®35> ; «rfC3Tt^— ^atst**! Wlr ; 

wto— «fer j wtcsrr^n— wfir 303*, fojfc 3 « 35 > ; 

wtfttt 30 >*; wtip^r fafofqft— TOi 303** wc*rtf%T 

«fjr 303* ; <@ta®Y— 303* ; sjfaii— £«rr& 3 ® 3 » ; <©%— £«rr& 

yw j wtsrrcwtf^^t— wlft* 303 s> ; ^g<n— «t? 303s j 
>o3S»; OTll 'Q Ttft®fT— fcTO*, ; TOW— ; f&favrt*rfqw^— 
^5ar, 30>b> ; ffcf^n W303* ; The Calcutta Univeisity 
Magazine— Aughet, 1012; C^TTf^nt—303*; The Dawn & Dawn 
Society's Magazine-*- October, 1912 ; Fo'od and Dlugs—, No. 8. vol, 
Il!<W- <8t3? 303J& J Hindu Spiritual Magazine— September, 1012. 
faf’W-- WfeT 303* ; frot^— j faplfaWI— Vt3[ 303* ; BfW- 

cwmfs:— «Hr, 303 *; wwspft— WTO®, 303 * ; TO*— wtfa*, 303 * ; 

*q?F— «rtw*l, 3 « 3 *; vSTO qqp- ^ 303 *; < 7 Ptfe$q— TO«t, 3 o>* 
3*ttf0n OTtW— Ajnil, 1912 ; ^^1— Wtfaf, >T^f— 

^o^J» ; STCfaR StT^lt ; cafM 5 ^ ; ^»T— 

<s!5, ; fw^tWT— fc*W, TOI* i sjfa- 

; i 2 ffpt%—- ; v 2 j^<f—•; «tfvrf 6 uV—®t¥, 

>« 3 > J wwHfa—TO, ; TO^I— WWT 5 , ; .sjf^l— <st?, 

303> ; VTQB sifTw-ltfiw *tfam— ^ WW, 

¥tw*l, 303b- ; WWtar— tefe, vO'JJ» ; WffW®J-»IWtW— Wtft«T. ; PlU 
w’sitfasr— 303 a j* wt^T’ntst^r— wtf^ 303i» i wtfk^arr ^f^— 
Wint?, 3 « 3 i» ; — ;>' 5 TC^tWl *tfam— Wtf^Sl 303 > ; f 3 f^— ; 

^ajtjTt— m<\ 3035 ) ; 33 T «W, 8 < >T^ ; ^*-1 


ipittl li s^ -TWiMwi, TO *nrcrt* Wir « «wifHs i 



-w ^ i) 


r 


i 


m 

i 

fvsfa i 

fastis < 2 tro i 

<* fa*rm wt^troi *j< 6 ^ HtHt^ra HtHrora* iiiss^tfH 

Tfa HTTf*rai, *sjHtfa® «pw *re TOfontH «TO, <®tTO *tf*faar ^^1 
W 5 ^*f»rfa «rt^m 1 *£3 fte, <*fr ^§c® 3^*1 vn ^5 H*ts ras- 

fa*H, ^ sfrofar, wifa ^pn «$#? chhh . 

H^pT® V 8 fwf%® S3, fi»tOT < 2 ttTO 'Q fwn f^F CH^S*f I 
HtHm wtcHftro* nfs® ^reptfaKHi «?tf*ttl ^ci 1 

fcHHf^ hfto* faRt^T® cHfasn hTh 5 * ch ®fTO 1% * 

«l?HtH ^TfCTOJ fHHCfa C phenomenon } foasTO <2ffff S3 HI WT8 

s^rtf^r «rtH3i nfro .stfc hi i fw h«th ch coin's frott.^fTOC* 
sstro to 'Q spy* ^f'sh f®®* «rtfan, ®tTO* from *j^f 

sh, sshh^ tohi toth ®tchh ^thh crfro *ft^ i epsftm 
*ra*f«iHi hhh stttfip? hIhchh HtHHrecai •{faih ^Ff^c'srsr h&h tf*r^l 
to pfe c^tn% HtHtn? 'TOt* ?tffa® TOhi ®fa®** ®tro 

TO-^> «£ffo?n TOt® *f«ffc*r, ®hh ®tsfa «rrri i ®*h <*f* 

®tTO to *$c® *trcs hii faTO ®hh ®tslH fn^^t® to^ef ^rflH 
TO I TOTS *fa— ;¥®faH TO CH <TO ft* HH1 TO Hi— TO ®TTO 

CHMI-W ®Tfa*1 famfapr, 4fatHH *tfrfa®1 TO CH *HTO «FTO fe*fHf% 
H'fros *ITfa*Tft[»!, *HTO* CH TO 1 ®faH HMJtTOT Hf*FIt ifaWM, 


« J 

yfcfs to <gror yftgyKft wr fawn y* wfr ^ ow *yfrt fem m&t 
Sfafan i '& fort ^ 4 yy*rtyvTtt fayt-r *Tf® yfon ftwfaw jjfor 
ywHfltaU* i 

41* cwi 1 cw Of f%wtCT^r arf^wsr , «t#»rr^ r yr*mfty 

ittffeifi wv, iwifvj iwi y ifazwur ffw vfwtz ci ifw'ft <mpf 
wfcft ^Prtcw ifortm fat**"iw 1 t %sci <to*w frifav cvtmi ir*c® 
&&! *Z1, 11 CPpPQ flfiHS ?tf*ltfa W$tfal *t* *Z1 I ’WCTO 

yftwtfhr yNftfyy w* feryfoy trowel frofw* i yyaw ^*ty 
#ftH8 *t*zn *11*1* ifeift ml i ntr@ fe*ti ajyft <yc*rt ssi ti 
4% c*t tfitz* cy *jy*T srm TO* ><x frothy 

yfctffnr *zki fa <?fe 1 *tf?3rrt«i«' fayf^rs ; *vfc fyym *prfcyy 
forfyy ytemfssy i yfttfaFty 4W^i *rt^«RH .to «w yfrai 
yf? cyfty *rfty *m\i frorw frothy foyfr fk ^ TOrtray yyyty 
flfffty «ryy wn y^c*r ywc?y forty ifeci *\ i 

fowfrty yfoPJ yfo yfarty Tftf $fey ^11 «*rfyfcff*fy *3, 'Q fW^ yfo 
**zws yrtysra^hr yHfafyy cyW®r *tzt *y, yfoi ifez* affarty *r»- 
’ftfoyfa ^yfty fowwi yfoyty yfai ytcy i 

fowft yfm®i «rfayi yfcl yfor, yfti yfa yfoyi yfotrty *fey itH 
frow«t *t?6y c*rft, ytsi *fez* yfatc?y ^rnifo ** cy fen *tf yfai 
SlfSTtCW fyfo»S ySW^, ^foy *Z1 I fa’tf’PJrty GS|«ft fast* W|, 
foc*y«l «*TTfaft yfyi <$tytrty *rfa«y «y*rfa«* isnrfa vqi, *1' ^ fa& 
sffhr **n «rtfs ^ ^*f iv *tt«foT fk&i *s*fa ^rfc^rr^T »*r^5 
R^^ cy afTstf^ 5 ^ wife flwtc*nr i fl®t=T ircw 4to 

ifew Fft *) i «rf^ w 4rr^Q ^T«ot?«i <sr e rr^ Tfai 

faffa I 

4^fe\ Tm cm m i yfifsi *ftw HH 

ft 

i mrKfwtfl flfyfl faizfa fyfl f%a casf^Y ftww ^f^Ns ^t?r 
f%H fy **tw ? S4t fyst«R fa?Ryt *f*W3 4*fel 

few y ymtc^r mrKfwhr y yi?Wf 

i m* ywfirw* ytwt5x-fei^-«fy#® f^ppwi 
^Ff Him yfm« ow? yftrcmi «Mt^ yapto w 

s yi^f} «Nk* feic^ar «iy>»r fafey w f^iy »i«^t 



* 

*fare *rtfa, fa*tt**era m; TOtt«i* 
TO*C* $* *fa*t fcTOfaTO *t*fatfa TO*, drt $TOf%* (U^ffe* 

tk»i>^m^ to«<*ito i <?iw« fa^*<4fTOft^**TOTOt 
*ton fawfa >irei* TOfa.rero^TOfi^^ftir.cwr* to*, rero* flrofo 
*$¥ pfarfe * fifof I fawfre* reTOttTOt* TOt*****^, 
toito wfa re *tfa*tre ^fa*fa?rret **i,re* «tf%*rftn *faTO- 
4 K ^fafro * stfre* «cctou i f* mt «rwfai frofa to TOfa wlf 

**T *[3(isfa* fafe ^f*T8 *ltC* I »[TO 4*«TO ¥*tft fWf4* 

fare*' *re • to* 1 fare *»fa*rfa :— 

# 

“C'est lu hoii^e eternelle de la philosophic de li'avoir pas jusqu'a 
present mis an jour au resultat posittf, uti pnncipe une fois pour toute 
recoil n a et umvereellement ad in is. Bien mieux, il n’y a pas metne 
un resultat u&gatif, une defmte complete, irrevocable d'utie doctrine 
si rdfutee qufel'le soit.” 

fa®* fawfa *f*1, TOt* fa**£ W »fa*l I *|fa 5 Hf* < ® toIh , 
*a*t* reN^fj, *fa* **®ft-«Rfa ^t*r* at*T s&re fatfrfas i «rro 
®*tre* cst^fasfa re 'strews re *tfa$« to? w i re^ t S5t*t* 

TO*IT i 

• * 

drearer* **t* i 


, ®ric 5 Tt< 5 -f^v 2 r c i i 

<«r*tfare* «i* i) 

*&tre faaj-reMj *nrfa *pf*re *&®r <Fri?t* TOt* *1 breadth 

TOi tfretTO i re *fare tof *** *ff® to to <Wt to*. TOfre 

TO* TO* *® <*fafa *** ( principal object ) ** TOT *fa*l fad* 

reWj’ ’ifa^J* TOtre *fa* <*rrer* Vt fafasi to to* firo 

TO TOt TO TO TO 1 *fa* ( motif) *|fa^fc ®f**| $£*— 

TOtpV TOt* *1 breadth *t»11 *fa ifare TO TO *fa3 TO TO TO 

s«*ft*TOl^lrer tow 'e *irej* *** * «f*fa *fa*i ret* ** to* 

- - > I. J-m - * ■ ■ ---*.,... . .... ---- 

* Delbceul; JBteai de Logiijw tokntifiqy*> Liege, 1806, p. 10, Comp, iCaut : 
Prolegomena za eider jeden kuenftigen Metayh^sik, * \ 





{>? TO, »|TOJ11 


. fasten 

CT fatf? <*fTOUl breadth TO I TO TOTO TO *TfCT?1 

?TOTO TO »TO TOTO tW'TOt® *TO, <&{ CTO TO S$C® TO^TO 

cq*r TOt^Trc ^csra* <s? TOraiTO, *rafa to toto cto faffs «ftrv 

wft wto ?i toi toi ^n ^ w cTOtfj 

ft** to i f 

* * 

faar ?®to atfa arcsrfcTO c^rA started $t*? ^*Rt fa ?to 

’•Itfrn nf^crc^ TOta ^fa$(8^ > TO TOc® =rr=n 

TO* c^st t5 TOl *rM (»»i«r»« lights ^rtfan *tc^ TO1 TO cw* 

TOt*f ^ «ro «rfs faf TO *$ =n i ’Ttqm®? TOc® t? TOn *TOfa (high 

light ) TO ?TO «fttTO <4?« TO^ C^Ft TO TO1 « »TO* jTOl (half tone) 

* 

TOi *j< «rtfTO i ^*n ^fc® c? TOc® toi to * to* *r«rrfa® 

TO WTO TO! *$C® 3 FC^ ^t«T ^51 TOc^ *1 TO 3 ^C® <TO TO ^S 1 

fasten ^ TO «rTO TO ztzv «rfc«n *i *rfc®n *^c® 

( half tone ) ?C®[ , TO ‘^TO’ «JtC»Tl *ffaTO TO «*TO ** ®<fsf «»TCTO 
?W Sfa* CTO TO®? TIW ( si long point ) TO CTO ^ ?TO TOl 
TOtC® ^ TO ^*11 ( high light ) « ’Rsfa TO TORttft «TtC^ TOl 
t? TO ^ ; • ^TO ?1 W 1 'flV&l TO *RP 'Q ®M* TO ?tf* fro 
TO ?f® « TOr TOfa® c^f*T cTO i TOTOs TO TO TO^RK*! 
?fa? TO* I & TOT TO 5 ? TO1 *PTO ^3 ( background ) ^ 
TO fro TO ^ppTOw^i TOi faf*w Tf’R TOc^r ; 
vBww l w tfa^ tor TO crW 1 ^rri TOl ^PWf ^firfas cTO cTO 

^fa TO *lws c^tc’Rf t tTO TO 1 sfac^s ®itnr i TOffa 

'Q TO^®'® 'STTO ^#1 ( pose ) ‘TOst*, * TO«r* ( balance ) 

vspgf® ^tfa^l ( background ) nq *RMltCTO TO® >PPW 

TO 5 * TOtc^ *$ TORI TO ffl TOc^s ste 

^9 TORr j TOtr-Rr TO c^t®n crf^f ** TOtcW 

fhfti TOtcRr TO^<tcrtto *n i c^.vu^cTOt^r fcwTOc^r 

9 own a TOc® TO fafsn ^i ^rR»r ( detail 

^fktti ®tTO TOtrt *TOt»rr* ( over exposed ) ^51 TO I 

cro ot ctoi to =n, .cro^ ’bTO toi c?to i cto? TO ^fac® ctc»r 

77 •' ‘TOh’ ^'ttt feww f»mtaf—^ttwnr »(ta cwtw bpt ^tci 'utfrai ntdr 

; <*fer ifTO ? wi TOnj to fftrt m^t*nr w cwto i TO >9 TOcTO« 

V TOfcil ¥5 CTOtB I <& «f»TC¥ SKm*» ^TO*f’ TO TOfcfJ 1 



4 ** 


TO* qi f*H> **i totor i f*$* *$cq~qi cro ^rot 

^TTO* fTOf*5S ff*? ( foreground ) ffo *^p!C*ftTO *1 fTO 

TOtt^nre **r scrota w *fTO *ftc* *r$:q i* 4 *9 **t«r*t*i 
** ***1 *ft^T?r fTO* s^ro* 1 

ftTOto ?nw TO* raf&os c**r ;—ct ?c* TO*n* TOT* to* 

<®tasRT TO*, TO TO-Wtto *1 toi* t to to TO*w 

=Tf ! ®tc»T toi to TOrai **]? ^ to 15 toto awrcTOta TOw 

<?t TOfaqi to* =n tot c*to**r*m TO w to TO cron to i *rtf- 

• 

«r*Ta **$t 'Q ^ro*tto TOt TO fro TOa 1 a^tw *rn to* 
wTO 3 ? TO *a, cw cro TO qi fawa $*tto toi 

toi TO*ai cTOi «ftTO i <rr^t?n cTOrtr tf TOt *to® to 
TOrc*a ac* TOrw tota arcs «*r *a 1 *1*9 *pt* 

TOtatfrl ito® *ttfaw fac* ft* *fan TOrt* TOw* 1 ^1 TOt* TOf- 
*T«t 4 ***t *cfcfatt*ta s^TO* 3 ?, $Kfai ata** c*R fTO TO 3 ?* ^ 1 

$tTOl TOHttoC* ‘«ltTO** ( naturalist ) TOtTOta *OT* f * TOtWa 

are TOw ** *cia ^tcat* 3 ? *a *n 1 TOitft TOa TO TOTO to 
f* *fare 53 ca aro waiTOta 1 

(aTO :) 

^toTO to 1 


^tf-TOST | 

(’<$# «wf*tres*fin ) 

* fero «tcto Tow TOltoto to TO TO^n *a * **r* *^ai 
^cfc 1 ***t t$w to? toti to*t aa^toi TO* 1 TO ®f»t *cw cro 
*f*a *tTO wi fare’t *avata. *tsi *$w <TO *1^ *nrt< *ffare ■ to* 1 
*m TO< «rc*W »rj?i to1 ? TOf<^ ^ »iti, ^ t * 

isnq^i, > |q» «f»t qtw to* *f#t i to wKyi 

W< to*, »w TO* 3 ? J*c«f wrc*ra a»ii*?r ^iTO TO*. *tcw^ «r* 

Vcroi ^*n *1*^*1 ^ TO*, £*®jto* ^tc?f 

^ds 1 TO? to^ w ^TOt •TOjl TOwi *$w ^*(Rr 1 TO **&1 

TO*U i* * to^hr ^c? 4*?* to qst .TO, TOi *tc»r c*?l TOw, or to 



Will 


i 

% 

9tfcTOl *?9tf 9TO*|C9, ffrtftaiptf 9t|,fcw 
9*91 toic** f?C¥ «r9tC9f TO TO £ar* 9*c« 9TO b 

4fc 49 ^ toci *9 fce* » vf^’nr 9 w ^iftrfl «rrcv Wr 
tec* to to, 49? &cn, 91 "t% *m 9 tet*, wint* 

fro to TO I 

TOi ^to Tlfatfa tenfir ^>r, • ftR TOiifw te^s# iteii tecfr y 

C9 TO ^PF55J tew ststOE, C9& TO?9 *K"^I 9tl£ ^5# 99 I ^ 
te«9l 91^ 5$“TO* 9fS, TO <®99 'Q* »Tl^f3!»l &C* te$*1 9t9 r 49* 
TO* ’fte’r 9tro «rtfa*i tew TO* to 4f«rm tot i C9 9ti* 

wit^ fc'wr tec* tecfc i # *itc *9 9 t^ ^rrftn tot* to 

^rfipmr 9*t* i 4^TO 9tt9 toj 4*$t *rf® 9*tf9^ 99 i 4^ *r» 

9W>9 to 9^91 it*. <W9 9 *to i * ?TO 9fa 9&* wr*t faf-ffe 91 

ifto 9TO ^9f 9 s *®, , ®tTl 9tec*r 9ts?r «f9t9 9*^ to 99 9te® 91 \ 

*jf 9 ffa civ 4 tc 9 «r HW, 99 >®r testn 99TO ^ 

tes^ 99; 49TO V5^5 TO 99 HI I 4*59 9191 TOC®1 ^f^TO *HfaT TON 
flf-ft TO l 4TtTO TO®T 9T9;«2r9rc99 TO*I fafSrfc ^f99tf9C»R, 

TOTNft’fa f3RT| 9TO* C9 9t^ 9«t®T £}9f9 99, fTO* mW 

# 

TO1 fipr 9C9H t 

9t9? *tfte TOnm* i 9farot9 TMf^ *r? *h?to, «tfte 

9*fet9 8 9t*C»l9 'Stfa* *1C9 1 9t9T9 < 1 ** *^Ttfff9 nf^N3 ^-l^t 

«rfoc»ra ®n t ^-wr cTO cror f% ^rf^rrc 4 ! *fh®»r 

91 ^5tt *9, ss^fTOi ?lf^rs , «ltc®rf5^1 49? 4*RQ ^C5C? I ^ 

•ffW w c i 9tlTO, fe^CTO 9tf?TO^5,‘^t9t'8 C9Tt9TO 91 

Coptive* baloon 4 ^t99t9 9* C«t9l 9^91 f5(Srt 9^9fCT6 I ^9t9 9t9^ 
9»9^ C9FH CTO 91 *ff9fhr C9Ft9 ffC9 f%*9 9tTO «2T9tfC5 99, ^f91 f^9 
sfcTO t 9 fi f «t 99? ’TTO 9tf 5 lwf9 91TO 91 Trncl«» Winds C9 9t^ 

fro *p^n «f 9 tf 9 ^ 99 ,/,fTO TO*re 9^ 1 fN wro- 

9t|9. TOTO « &mf9 9ft1%9l, 9tf9 *f%9 TO1 fWt ^TTO 9tC9, TO1 
f9^8 9^1 ^C9F f 49? ^3T<5 9^«Wf i t5 99 I Vw^Sl ’«ltf»nC9 “9^091 
^^1* 91 Met«oi*olojficnl Office 9 tKj 9*91 9^91 9tC9* I ^9t9 
9t9tCT7 9tfTO9, 9"K 9^9 9891 9«9 ^SJtf? 9tf^1, 

9^919 99 | 



*t$:*r**{ i 

a^ct atafcc* fcfoj TO TO?i*i <r* to* TOct to* f»titi 
** i tt# to* fta% aanto* *pr tTO to'cTO' 
CTO#t f[l TO TO* *TO ffCOI ttTO *t TO* 

wc»re tTO *t* *l*i *to fro fs^ stti fire* 

CWtl TO CS, tot'CtttTO t* tit fif* ^Stt 5 Tt^f*T#S a|* ^CVOII 

*9 TO ftoi ’fttt to <tctot TOtro 1 tl $1 artTO fstTO ^ to 
t^ar «if%c»T, c^«r or* to 1 *$, ftTO, ^ <srTO3 toi c*at** 
TO faf^r®, ctl *}t*?r aw «t£j ¥t* to^f 1 aw* f®-®a to a* TO* 
fa* taro TOta, TOtw* TO TOtt * tftcaa %*tct aw* ntTO 
&5« *^11 feti \ alttl afro ^tw* fire* ^fhl, store 

*®*TO ta ‘fa* atfa* *1* to, tat *r»t» ftir fir* atfawa *ft*»r * 
Wa ^t^f’T $c* |m to 1 Icfa ai tl*W* to cwt *9 ?n I pft *V 
*mr*ra ai *ro toTO a* wa* Tfiwro? fac* fact* fft *t<n 
^1 *TO TOtai *rTOa*TO* facts acafc *t* atc*a«TO 
& * tC** **I fa* TO *TOR ** | fctW* tot fa* t*a TOt* TOfo 
**c*, 4 ns fa* fa* tfoa atTO treat *fac* c*ai TO 1 1* tTO *«m 
af$*i toi tttatf*i* ale*® ttc* 1 a&atlfc ^to afaca forta fa*i tea* 

• 1 

atfaca fac* *r® aa, tat faca afaca fa* to?t fro 99 ^ 1 

Tfta "twa 5 t* S 5 1^ f% t — 5 r«r»r 5 s cw^n 1 

cTO ^c«i t "tw i c^ toh ^»recffc , f wf 

*ft ^5 ^c»r ^c*T^ ?rl?n 1 >rf%cs etm 

’ftt 1 tot* >tot« TOt^re **rf» ^rs»r ^jf%- 
cac^ *rero «rl« ^11 =n ^tor, 

^5 ifevz nrca *ii, ,s®tei «w«1 ?pfirats *rf*iff«<r «f?hn sf^atrs 1 * 

sr^jrer cn *re^B ^torrsr to i ^<t*i cwti Tf^, ai^ to*i f%scn 'TOtora 
TOfTOi tor ^faan^ »aafti faf^rt*t¥ toK«tctr«wi 

i* ^tis were 4 »^f «ttoa atftoi *w «rire to 

fror iiMfv to' cat «ftc« tten ah t ^ act afaa tor 
TO TOR%h *« atal 1 TOta ^fro a^n ^thr 1 

cut *to nfaatf^® a^a hactre TOta 9i< icat arfat»TOta ¥< tfta 
ans c « alt, ttta tor orros ttiTO 1 

«aa% t^ar «f*reta tart t|ir-vs cTOta TOsi atu r tact ttiS tof 



'S'fcb- 


(> 9 #, >•* *mri < 


fasrfa i 

« 

9f99t9t9*9 9^7 I ^ 9^9tt5 C9, 9-RRf® ft*R I Rtfa 

9R1 *f9»iR, *rRt9 fwi 9»4 is 3 9^r, c# 9 t*r fwR?«nt 9R.af9i 
#99, 9t9 9t9i ^**R *lf9Fff»r® 9^1 csjRrft vf *|gt9 'firm ^f%*1 v»R 

r 

^VTR 5 * 9*f9*( R*fK 9tS9 «r*i 9*f9»r i «rffa pi# W iffk*\pi, «r# 
«trr f^n 9*# 9R9 r*i, 9^99 rr ft® f=R»^5^ «itt9* ^Rt® 
#9rc*t , RRt® *ifwtft® 9^ i q«R uq?f® R«tfgc* ^Rt® 

®*r Rl#f& 99 #«y, uw ct *R #r® RiR*Rtf9® #91 f^i c# ^R 

f99»r #91 i f*ro 9R f^f® *t*Rr r 9f*rai ^r*M, <3R9t9 ^rfw 
Mnri «rtf*R i 9*91 ®f9C»T9i n^r #c*r 9H— *r, Raw, 99, Rare 

aRf9® #*9 9^t® 9$C9*, «R9l 9R? *rc«n ®9* ^9R® 99, w # ®9i# 
■Rr 9R9tf9® 99 i R9 R*&*r ®^ft*t9 ^<it $£®f 49*fg fi>9 Rr99 9*Rt*r C99R 
®*stc9 9 **«r ^tR® 99, c#9i9 99 9*{%9i arrai 9ts9Tf*fc$ ®9® ^9tf9® 99 i 
9R1 '2Rt < t ®t9l RfR® #9tt^ C9, 9ti 9rf®t9re 99 R^c# 
9R9tR® 91 I 9fa ®t9R 99, 'SRI 9^C9 CT 9tt9 9R.9R C9 9tC9 99 

nfir^tf^® #C9 91 i 9fa vfj^fg c9T*rc99 R®ret9 9*fci 9ftRi 9*91 99, 
®t91 #C9 C9T*TC9*9 f®®9 ^ 9t$ 9tR^9 C99 99*1 99R 'SRt® 

<p tt v 99l 9RC9 I f9*9 ^rfsf C9t*T9* 9^C® 9t¥ v R9tf9® ®9l 99, ®t9l 9^ 99 
RtCTt ®f® #E9 S91 I 9C99 9t9^9 f3F9l W^t 9t5? ^9 f#[ 9^9 I 

RRtc«f9 <2r«rR ^r ^ti ?c<r9 ^ Rf% »2t^oi 9ft 

49RfC9 T?f^C^5 *ff^ 9^5 <®R1 &Z*\ uq® fTR 9$ 3&S1 

| *jRftC^S 9^9tW9 9>t9 CSV* ^9tC<9 ^9RtC9^ «PTS9 ^5 I 

f9»W ^C<T9 «R» <RjefC9f 3TR C99 I 9rRr9 «5T»TR9 f^9l 

995 W «jR*hl 9tR RRt* 9t?; WR9 * 99J $T91 ^R 9^C9 ^**R ^®RfW9 
*RtTS *tf99t«t Ctff9^ #91 9t9 < 9R%Bf RtC^ 99 =T1 I 9t^ 

9^F«I WC4 Rl RtC9 ^®’*F S ) f^C# ^1$ 99 91 I 

9^T-9ftr 9 1 $91 9l0t ^®t9tC^ CWt 9^991 C^C®! 9Ftt# 

9^91 # ^5^ *jf9f^9 3 K~ p !C*f R(f99l ^t9 9R 99, 

9t%9 9f9T9 'St^n StR *t9 9^ffl 9R^<9« 99 ^ I ^9 ^<t4fC9 

Rt9tC99 TjftNto «t9 9R-9^ RtC? f^*H ^91 ‘fl’Ra ^9^® 99 5# I 

*m ®rar 9ti:9w 'q 9tR rR, c# «rp *%$ts ^®t*T9Rr rbt 
#w war c-TRn 9»f99i #99* ^®er #91 ^ds 1 9t9t9t9 9R- 


* 9tl;««C«! 9C9g «pfl9 91*9 9tt^ I 





JI 

wj'te 'q wTOtoji®, c*r$ my 5 <TOf®?7 «tWr ®® *it *$.*& 
TOwt TOtTOIft TO-*TO Wfl ^9®3t ^T| I fatfif® 

a r» 9 r to **wfa •srtn ®f*«rft TOai to* sn, a&t® writ &m 
at TO ^®t*t fapftft® ? 3 $\ to ®to ^®ft? nTO Tot to «w ®t<tc* 
fa*tfa® *$c® to TO 5 * i scars TO- 5 *'®** ^ i stars to cs 
sftfj* froi nf®® *« 5 ?i c*r$ ®t*r«^tc® ^®t*t *® ’ftafaaptfs® to 
<X, ^ ^fCSS TO ^®5T ^tfc I TOS1 ajPF^afc®® S*f^MC»f *B®f»t 

'"if® 1 ** ’fta fa*H to, $ fts*t®s c*«rtf^® *®t* or* 
®t*t®1 sTOc® TOsi ^faft «ifa®®s ^®*i i ^t^-af®c»nr TO® *{fitffa 
^®ttTO f® ®t^i ®c*®f& s*an ^c®^ cs-r fftrc® TO TOc®t* > 
®tc®t® *rfsTOt*t TOs cw *rtr®ffa®i TO c*s»r TOs^ ^*rfc*rf^»- 
TOTO* 1 ^'-r® f®s»t*t toc^ ®35rtfa® ®fasi *tfsstf»r® w ®t*l arfi® 
*$?iTc* 1 ^tc^it* fa & ®tcs ifotfo* w ^11 TOts* ®s® ^vt* ®s, 
f®® *r® TO® TOc^sr ^tc® $fsi fTOm to ®aR 4®fel fa*"®Uifitfte® 
*®®TO ®Tfac®c* 1 ®^<fT^c fi T TO 4®f& fTO« «r* ®t*L*fcr 
c*t^ £r®s ®s® ®cs ^ TO ®s® ftcs stcs ®cfc ^TO'® **» f*i 
*lTOfa ®tTO «*rtfTOn to^® ^fart® to®, ®tsfsi ®st«rs TO® *c*r 
•ft® *n 1 TO® 9 ! ®ft®rr® ^%® ^5t*f ’ITOs ®s* *s «cv 

TO ®S® TO ®TTO*fS *T?JC5T?r TO ( letiuii ) TOf® ^c»r 
^rfarr^t «rrc»rrc®i» TOr® TO^ 5 TO 1 

TOf*w ®fa faTO fi»re ^ ®ro f»ff®r® 

TO^tc^ 1 ct TO s^t® c^f<r® ^c®c^ cTO 5 ? t^t^H ®pm 
affar® aiTO* aw *rrc® 1 cn^.^ca ftTO ^«ffnr toh 

^TO«r ®c?r 1 wt ^TO ®^ ct »kTO c^fr® ®TO ^TO® 

« 

^t^[1 art® C®t%tTO a?tar^ U9^f5 ^W ®TO ®V®^ =®C?r ^ TO TO TO 
«TO ^1 ®® C®TWt *r^r ** I 0C®7® ^®s5’t ^af «|tci I C*|^ 

*&t® 3}^ *TC® I y 

wtw r* TO wTO ^®H, «rfCTtaf,' ®f^s ^®Jtf? TO® 

fwfH® ^ 1 to ar®TO TOf« ®TTO ® TOti»r 1 

TOTO t y ^«fTOi oi®<i arcTOW ^tfTOn crf«y *s TO TOTO 
TO f TOJTO TO?r TO*i f® ? TOnft ct, TOTOOT TO TO* 1 

aftTOt®* TO? CTO ®T 1 W 'fl '4< C®tafl ^C® TOft ? 



(>* wm i 


ct w< *«y ^to vtm *iti*rf* 

< 2 ttoto ^fsr^n ^rtliT^I *Rt4ffa Rfat® *Tf$ I iff? 

CW C*FR ^1 ^ftC’F 'SRI r ^t*T 'Bjt^Pt’T ^ClRItfo'S ^5 

*ifra i «ft^H «iwrTO i c^jrttr «rrt5t?«i ^to 

f** ^tocsR i vzm& ^raV a ^dreaR^s ^?n 

stotas ^to wTO i ®f«r to, «w ctosei br i 

*fl 5 ?C»I'Q W*I ^WhfS ?J^W 1 ^ OTTO I C?P* C** ^C*R C^T, 

»ifpra « RWcra ^4 wrs t # t4j fo*«f cste, ^rrre *rNfe ^4 
srtott^ i ^rtw* ?<fnc^r^ ifev ztw vfctv *4 aitar 

< 2 ttoto «tT'«ri c?f4 i ^i «r*r c^fr <j«f ^, 

aft ^tto^ft »I«T, RRR 1 ^T^TOR C*R ^4 to^ft 

aj^ ^ <4^ jrf^T «f*re af^rft'® i ^iRTR* Wr&ta fc^rcnto 

tKr 4 to* to* ^tt*rto i 

*troi <st®tc** **«* ^ 4 ^ tor TO*to ^Rr* c’ttgf* 
*f* I 3RB1 aft**f 2—?c4TtVf«< **T*to fa* *RPFt* 

fato & *tc*t* ^tsft feqr« *tc«rt* i ra *rera aft** w 

ss-teft i c*fifa* ** *tof* *c<f ^to i ^?t>Q *$« to 
TO*t9 fato «rtc«it* i *tRtt*R c^ *%p! ms *Tt*t* rr cwfare 
*to *rf?i ? 

^rf®r 4 ? ®rR *it© fastens ^t»r w *w 

C^ »ltfS ^1 W*ftc={ ®tfsf9l f^rfltt^ I c** a*3R*t W *3 ? Tf^ 'S fafs» 

n 

^ nwt41 ^ m W< tffart ^fc®rf^ ^tftc« ^tPir® 

^sf *tirt4 to , «rtc®rf^' i «it13 

«iU®rt^ nf^Tt^r ^to ^r ’urt’f ^toTfr «i4t^ 

^ffS i g VR ^aPhfB^»I, 'btR^N ^ttStSc^ 

c^rlwt c^rf^srtN ^n—^^c?toR i ’qfw ^ to 

*rfo, ^c»r ^tcwifv W4 ^«r *rwtc«f 

# 

^riips c?rc^r 5pf<!Tf?i tw »rw fra *toto ^ i ra <W4 
^ <R^ *mc4^ ^qtc^tv ^3F ^ I ^5f ^R ^?T4 «tto^T ^R 
•Rtr4«rra"r ^rar ^c^rtc^ f^to ^sri irRra«4^ 

raster c^i ^tR «rfRtcVa *rfe #t«t, ra ftR *tt, '•rtc^, r 



TO* l ?3j 3^313 ^*|3R 3»F3t®iHS, 433^ 

f*r*fro3 , 33^t3' 3^31:®^ I 7<T |®33G fare tfm 3j^ fare* 

**Ut3fa 3for «!3tf3® 3^3 * 33 ? 3t$ v 3'»re3 ^*tfa ®tt33 to, **H 3*f3*r i 
^ft'siro 3f9L®33, ®t3f3 F3®3®! 3ti ®t3i 33 i ■erfrTO sfrf 

*ft®3l 3t$, ®3 3^C® <?f33^ 33 3t^ ®C3 *fF 33 w 

3^3 i <4^»re 3R^s ^rFq®®^ 33 ? 3t3i ’wto 3 H 33 3f®® 

3 ^3, C33t3 s^t® ^rtret^ wt^l 3f®3« «rf3?i 3 tK orfac® *iftTO i 

0 0 * 

'TOTO'e fafaaf 335 3^91 t i cntsprcss ffo 3it3tsfc 
TOtfe® 3$ i 

3T3,3«re3 TO ®t33 33C33 faf®s®t3 e?37 7tfrt?c?i3 ® ?<frtc^3 to 

yti c3 TO3 &¥® 3TOt3 Top, retire $33 3i, ^^c*wW« 

$ 33 1 * • 

fat® fc^TO 3»«fl ^rec®^ ®fsnrft5=T i ^^fTOn fa ? w?fa3 

'2{5'© TO'O f^Trt fa^ 3^3 'TOs 31t3 3^£3 TO® 333 

3^1 ^ci, C3^ 33C3 ®t3t3 3C3 3<I CT3 TO «RI 5fM ^ TO*i ^F ®TO 

sfastre i <2fg® TO® cn'TOc® TOI3J ®^N 

3^*1 TO i TO*F®3 ri*fTOi i wt 3^3t3 ®t<r*r F® ? 

?3j F®3 E*i 3tW , ^®rs 3^31 ^6re, TOF3® TO-3®*ft® 

®fl31 f£3, 3t? ^®$ 3^TO 3f®3l 3^1 TO | ®tW^ TO3 3tTO*f 
C3 333 ®t3i 3& 3a 1 c?c*r ®®® 53 *tTO 'Q *ft®*n 

^31 I 4^3i*f <1t®®n ® ^ 3t¥TOT fw$1 SFSft'n® *ff3^tft® 

3^31 aRt^t® 33P 3[^C® ^ftW I ofet*! p f?® TOsf *l%* W W ^^^31 
3%tt^ I 

fr* ^13^ ^®3 ^*^Wtr®3 C5it^ *iy? OfF^C® *tt3 <?R 

^Ftct F^l^l, 3^3 31 ®^3f3F3® 3^3 *]2)3t^ 3F33fC^ I 

3t3;3^33 31 *lt3t£"f3 3^31 3t^-ArWf33F^ ^3^ I 3^9®^*! f^3 
®f33tC^3 C3 Tfsj -3®t3® '®Tf3Tt?3^3t?3 «[F^? ?F^3|C1 I ®£3 

«TO1 C3 -31^ ^3C®t3 ®f3 ®T3t3 <33^1 ^31 3f33ttl* ; 3F^®3«I «T3T3 

«nr*TN 3f33tF^r®I3 C3 v£|^ 3t3% 33t< ^WfC»T TO 84 3t^3 3TtT33l 
3 ( 33 t Cg ; f33 333®^ «*W*I 3^3 WNP® 3^3tt^ C3 33P®: $3t3 ^5®1 
^3* 3t^3 W13F1 «T?l®3 3^T® 3tC3 31 I 

3tlr3W33 «»C3® §*5 ^C^Tf 3tf3 ^33® 33 I 3f®®3C33 



H 


" * 

TO ** totwr* ^*rf® to®to totro i c*rot toun 

to* frorc«t toi tortTO *fipro i to* * *\\ TOrai ®wk 

to ^{k® TO*»r fa® ^ Tt"*t tor cTO® "ffaTOTO TO*i®1- 

TO wfa*l «ro fto® TO 4 !® tor i <$$ *p*[ fa* to fa* *rc*i*i TOY 

*tc*^ tor TO®tol*te?l1 to®i fa® *<ft-®1t* to* ®®-*«t1 

faTO-art* tor i *^Y-*«rfa fro **®to *ft® *cfc fa® ®TTO fwf® 

TO* i f®®t® *fa* TOrai to-®®®* ®T*t3 **®<rc , l TOfc ®f«rl « 2 TTO 

TO* i wtw%. *toi , «ra®H to® *iTf** Vi i <toc*t fa* fa* TO ^TOp® 

tol «rc® cro TO l WTO TO to® i^t ftoV® tol TO* I TO 

*TO v4**t* TO* ^TOFtwr* TO 1 ** ffa TO w fa® tol to i 

*wrc** **ft *r* <TO*tc®* s— %*T$ ^*ffa* ^*t^«i fa ? »«*k 

*®fw* ®* or'OTft* i fto ®w*lfa ®fai .«2f®Tt*£* *c* i *TO 

*TO fafaTO* *f®roi TOt® ’tttortar ^r«nr fTOY® fro *f® 

«rw ** i faf®Tf*i* i to TOtft® to® to® to *t«n 

TO*I TO ®WTO fa*ft® fa* <srTO® ** I fTO c* TO TO *$p^ istTO® 

to*fa* *ts® TO? Ww cTO *f®*«iY to. *tfa®c®, TO ^$faf®toY 

*t**t?TO *ts® tol toes* fat* tot® *Tt* i ®tTO *iY to. i 'fl®TOt® 

TO1 *t*W 4® to to* TO TO tol to i TOft ®fs TO TO«» ^fkTO 

®*TO TO *ltcfe TOM 3 f® TOnil ®fats TO ^ *w i TO Toil's TO 

tot* ®* i TO *«ft TOTO TO 51 ^tor wMtc?r ^gfTOl ^firal ; 

TO91 Wr® TOfl ^f*r 1 TOL-TOh i ?t®TO 

« 

ifN ^FtCT^-^i ^f«r^ ^1 TO^» a TOt® ^jftw ^^*nn ^ ®tTO 
*Rpr ^tor to wrof *i TOsi i *rec? 

W[W ^TOf?® ?to?f w TO^M tfltrt c^TO^ 5 TO^p i’^TO? CTO TO 
' TOMTO to to CTO TOtror fto ^5T®^«1 vfTO Mf»I® Z9 1 

tor ® TO<t CWE® TOr^W TOCT TOW CTOlk TO* «** «tTO 

TOTO ^^ntfvr® *rt$i to*, 1 . TO^i TO“^»pt^ tow arMu TO* \ 
TO TO® f* cTOI ®t®1 *cTO^ ^ 9 fc®t^r *f%TOTO i w*itoe cTOTOj 
» to* cro <^cror wf» ¥ ant cro 4*f5 fTO* ®*f fTOi TOTOto 

, TOrtf^ CTO l TO* TOcTOTtf TO, 0|^*«f ^ 

j0*i' TO*t, «nTO® ^ tor ®rotro TOcsrtr TOcsi *ro TO 3 *? * 
jgjito *®s^ *t?i® toi ^ i •. 





^-3TW.» 

^ 'TO'Wfrfa TO'TO ^1 Brff* 

^ftW TO** ^ER I ^fal^T *1% «rtf%C3TB I TOTOH >*BB <4*1 

<*tTO ^ TO TOi c^ftrofrl t$c® *ros ^*n ^fTOtro TOi orro 

c^f^rat^a^r 4TO £ffs 'Brrt? crot to <rrtfTOi «rotfTO to, <w «rcf *rtt TO- 

c'H^hr tot to TO f* cq cto to ft*r, ^cTOre * 

*m*r nt«R to i <tt§ V? TO* fTOcTO totos w # TOre toTOi 

*ft toto ^fro ^tf% csft^ TOts ^ftst fjnrtftar «ro? ftft® toto 

ws TOsi ^ f%>5T n® ^ for ft fast *3?rrftaT i ^*TO ^ to?® 

TORtft <&*rcTO «4*«ftft =rrn nt^f cs* TO** TOtf® ^rotfTO TOfl to 

wto ftfts TO^rrft 9 ! i ^ ^hrtro *®11 tof capft TOto *^r»r 

* • 

<2nr® toh toi ^ to. c^toi to*™^ 

csn^n *rfroi to* i 

Tfgs TOft *tto TOftft^ ^TOsrtft® TO*f i 4TO ‘Bftfft^i^r 
TO-TOR TOC* ft qft*n ft 9 !, TO 1 ^froft 4^ TOCTO ^WTO *fTO I 
*rft sttfft *tcto ®tfb«TO , e TO *m*r ftft ^Rtfro <ft»rf%* f%TO^l 
toft ^pf%^tf%c®r=r si\m froi, «rrc®r**tfer3i toTO nft'® Stfaro, <*n9ft 

TO 1 *^ TO* 5 TO 5 * TOf*TO TO ftwft ( science 

of pnem untie*.) Tfft® *ETO I TOTfftftft*! TO^fa ^f?3 «Ttfa TO^fa^ 

TO TOc 5 ® 5 ! I ^ItftcfctkcTO TO® c4tft* TON ft* I 

CTOt^ *t® *TOT*f t?tC® TO< ^tfo TOTO* l TO*®*TO5TO3 
• > s 

tok ^jfc *ftTO *cto, ®to <2Wct TOt^ai TOc® tototo, *f*t*r TOr® 
TO?, ^ ^rc *tvs btcto m*t ’Jft^ T01 

teif -hi »ry 'Q "^H i • 

cr g»n ■•K ^tcw, ^tTO =rfar to^i ^ c®wt- 

TO7 ^ltCT[ *^45Tt^ l ^ W5T ^9ft?f1 ^t¥ v TO^ I 

icro «rtefa srft «rTTO i *ft*r<T t! toIwt 

^itc^, ^fTO i "K*?3 w»xt5? ^cw c ftftc 9 i v 8 qft’ftfW 

to<> i TO1 ^tro 4*f <5 ftc«rt ©«t "*t41 4% «»K tfTOsffh «ft 

ftni CTO 9 ! TO I Tff ^ftc^© TO 5Ti 9^51 «rN I ^rtf? fTOTO ««l 

«to4j nft® t fcrronr ^Fffc TO Tff? ftcro to t to ’rts^ 

fTOTO *^c4? TO TOT^tft Bft® I 

wrfror *?canr ^rotro ftftittro cn TOtfroft^ c®^ft <* TO 



^8 
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fasrfa i 

n ci^ wrst?,?ts? *r?«i1 m^tct ^ $itf? f?i® 
^??ti ?$?t? itc 5 ?, ^'Tsfr i ifastw i itp 

W5TQ 41*fi> ®IV«1 I 

# 

- itf® tr^f® i 4®*st<n ci itn ?®® ’Tfa’fta, ®t?fc 

itim? ^f®f?® i ^fait? ^fii fin ifwfi ^tc?itfa® i ^*r® 
’•lutin' ?tc® wctfa ^rami ipr h? 

M mucii fcvtfw ?Siitc? i. *m*t*r *fezv$ itsi i elites 

faffl CltltC^ if® ( motion ) <5TTC$ I, faRfa 1? C?$ l***!? 

( vibration ) ^Vtl ?tl1 ItCl* I l** 35 ^! 'SffcSPfe if® I if® C?$ "*H I 

® «rt^ uttf if3n ^it's nr ^ " p H *tff i elites «n®t»r 

f ® 

(spaco) «ItC^, Cl^ Itre't ®t5T-l<3t<T f3p?1 3?ft® 1? >8 * Bp tf ^ftC^ i eq^l 
*i vtj5 awf? itci cm ^firc® ’ft'ii iti ci, tftfft if®®?#i mn 

itmll *m fei 5 * i 

STIC? Clt 3 ? ?f»I® *P3pffl ifal I ^f%l 1C? 1C? CltC® 

ifiri itn mns, vtc®ft iiot^ ?*t?i ?f?itc^ i it^-i'S! iicsi 

mi iifa ics, m i me® 1 ! £t#brcti «r^ ?ic?i if?® its : ?'©i 
«Tfl\S f%^ ^f^<T |. v£j^ ®l®tCl I'Q^t ifni ci^t^ci i 

’tflifc ^ifi®tci #tcn ?ifo? itfuti ®fij iti-sroi mcit^ 

41? WfCll lt*WW flit? ®f?H «ftflCv5C^ I C2f*5ftl itll Ijffa® ififcltf?® 
iti^ti 3 ® ®ft^5i l?N itsc® «if5%® if*® ?^n iimcnr opfm ?*n 
i*c« i?ts®i ^fic®c^ i ?t?:?OT Brlftlcn ^r^t's n 

Laboratory I.* ^?tC® 1*® ’tlK ’tf^C^tfl® ^C®C^, ^ < tlt< 

srfi'® i^nti itm i*fic^c^ i ^ 9 iit< fil^r® Ttn 

Bf’tfNcn ^ itilm ?f% i *yWh[ iti^ti st®t ^t’tci? 

*£tBT« fam BTft®I It”^^ ^fic^C^JT, ci^ It*^ W Itll Infill 

itfvs nn i 

uq 5 ! nftrtci T 5 ® cm^ 5 ? "ft®r fifott afjntai i if? 

citn 9 ! iT®ji m ®t^l ^c«r ’jrift ^ icit ^tfi® ’t?t<-w i 

lW 1*11 l^fl, flW if? H Itf^F®, ®t?1 Human voice 

<U*vi«e Itfl*® H, Cl*? ’ll H ! C¥l»T fl®m 

itwi i i#tc®i iptsTt’i, ’ttfin icitcitm m?ti, ®f5if? mr mr 
w^t ^itorc cim «if%i itf®® n i •’Jjrl? ?ii citi® in i*c? ifiit^ 



c*rt?rfa 1 

i toot ^fcarf^F fw «rt® ?F®f* c*fWr ^ 

1 to»t *n «rtfa®, ®t*l *tz*i «rft<n ^ arfa®K ^rf* 

^tC^rfC^F #tfa fcTOW fa^fa® ?$®, NBjtCSTt^ fw'H®! TO®8 
*fcn. $&® *n I Tt®8 '®( 5 T i S 

w c rff 'bj^s fsurfa i 

to Tfts «ro *rc*r =irf •snrfa® i bictoT'q ^f® sttVfsp^fa 
w TOfaS $rft®r i % * afrfa® mftcstf^ >ifa« $*Tc*rs fa 

*r*fls ®tsfa v*i «^fa& i c^m^i 4® to fare ^fs ^cwf 

«4WfS3 ’T^f ®31 'ePTS 5 * I ®fa*l7C® dn$ »TW ®lTCSTffF® I 

. iiKTO 5TST m I 


OTRrfir i 

(*£6 '£mfat®3 *ra i ) 

fa®fa «i«rrr?i i 

faro (?rt?n ‘St'it^ i ^ 

^rfafr fa^t’T, vFmn <x TOfro^ cnfai ^*tfirc *f«t, ®m<i 

t ®t^1 C*Tfa1 TOntTOTOCV fa?R ^Ffiral C*K*I I C’Tfal *tfTO® tl fasti 

trfaTfa «tcto tfastc^ i ®ttTc*ft yzw ctsfa ^tot ®Tffa tft® 
^c®c^ i to ^rfaprfa ^rtfal stro * erzutzv ^f5c® ^rfa^ ^Ff%c®r, 
®tcfc® TOfro® c*rl<n utfanri ctosi i 4$ ^fats*! ®rc«i «w 

C qt fef fo ’TOt^CT* (sodium sulphate) sp^f^TOfass + ^1 TlCS TO?, ®<?Ttfa 

_ » _ __ _ _ 

* if® SffaFUj 3H«1—f?lt^ Mother liquor |' C*f 3THM ‘^nfilf® 

emit 3^® Tfufll *ifav® c>ft^i1 atfoa TO **, w$ 3t^‘i ^1 to ^ sn i ’la^nft atnj 

c*ft*i *tfa^5 ^firat* ™ -*1? 3t^Tt <3-ran ^tfs\® c^l wwn 4$ arttlt— 

“Mother liquor” I 

t 'arsfas* 3t^*f—«, ^vatfafc^^tc^ Saturated Solution VCf | 

3t^c*t® 2— /> c*ra «i»r ^■q?i ^ /:> cnn vtm ys c* it 

*Ttftt*l Sf^*l 3^g[® ttc® ’tie* J fvs ^rf? 'aitfsr />l* CJT3f ^ fa/> cmw 'Stf® Sft^ <«^®- 

®s sn*f« /i cna «rc^r urf^nri qrttl t^ni'a /> u\z^ ^f«r^®s 4 $ «ra«i 
TO ■'tfartl aion arft^® Sfl I 'artcaitsj «tCaF'S a mother-liquor 41 -**t1 **[\ f^C®Cf, 

^ >it«ftfl*i ani« CTtfinrtt «rpr artl^w tTO 

ifint C f I !Vtcaft iTOtl affaFltl 4^ mothgr-lhjuor *rt«fta‘l «n*f al C®tf®al1 JftBtvC 

Bfta ^Ffic® *ftn =n 1 




*4* 


fsmpt i >•* wu 

Catai acafcafaatC-l catl^taOFtatt® (potassium djloi-idg) 

*m *ifaaic*i satf® aa i *t ctcatv aaa *tffc cnr^tf»wm cs t a tt® afw 
'aartca aft® f«c*ai ®lfaaaa>c*ft® aa att. ®atfa tai <atat cataft 

ftftt® atr* i < 

* 

^rtcwt a® •afaFafa fcfaftte stall «rafw® ai*faftl® catai ¥tfaat fro, 
catai ^a* af? «ratat aitcy> catata fafat® atca*, ®tai atca cat aw 
attcfc^ *a< atata aftatca.cat^faata c*t3tt® faafa® m, atataa aa-i* 
catf®ata ataca*fc *as ^ fa> aaai sal^ ai atsi af^i atca* i *t®s*ia 
^afar witfa® *ai aa i aw ^saata aaK **f® *fte ft®ttai ata i 
afa?® staa a^tck a? ^ atra Wtai wri aa i ^t a*t& atcoi 

0 • 

staa ’ftoa ate® atca* ^a? staa a®t ate® area*, ®®t catai 
stal a'tfaai ^as^ aai ca atcaj a$®ta fiesta a*faai catai sa^® 
a*al ataffaa, ®tafc® ca aw ^rsaata asttf af®ai atea*. ®tatca* "fafci” 
aca i ®tatf?‘ 5 na* a^aica araata a*ai aa i ^tek ata^ staa acafc 
*fr«a atea stai a'tai catai a*catfa® catai, staa utfaai ca*faai 
atfaa a*faai *reai aa i aaca aaca atataj ®?a faai ^t cat ata stai *sfaca 
$at cn*n aa i ^t catatt aftrtca faaft® atai atca* i catai fasfa ^t 
staa «rtfc Mother liquor aaa®l atca «tafa$® catai s?h$j® 
**faata ws araa^ aa i 

^aca cat^ta^t atea catai atcafta -statat aft® ata i. fro ^t aacar 

ca ca <aai , aaaftr® aa, ®fsta aw «fat aft® ata ai, ai ca faaa ^faf 

af®fa*t af®aa ca*t^catataa* caufaro ajfan <aw ata ai i ^ataaa 

’Wi atata faatcaa as«n aai attc® atca i« artfr^tca caai'ata ca ^t 

sfar® stance afa area?? ata ar^r^ ^a^rafa f^aata araata aai attc® 

atca ai l ^t atsta faataca aHtf® afaata aaa aarast ca»ta 

« 

^aarfa atataa aaa ^asa aaa “fa^f’c^^ acafc catai atcar afaai 
tatca^ fafea faf^a ^fapata aifac^ aa i *’^tt?jwrea aw artata 
a«fai a»far® atca ca at§tc« catai fa^r® atca?, ®tai ate® ®att 
i ^c®Taf- catat afay® afaata aaaatata ^t atft ^a aatatif 
«fe|fftaFi ^ catai fafer® at^la *sn “fa^fa« atat*«m®. a« i “fa^l w 
#"t — ^tai rtc^t aai atatca« srtaca «iafa?® catata ca awa^la 

®Kt ‘ttca^, ®tatt fatl i tat?® ar^t® «tja afaatcl atafan. 



cnm* i 
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CStfefffS SHC 5 ^ ^SSiCSfat fafas I 3 Tf3tS f t'5! 4S*f 
^f?rai •T'Qfti s« cs, cnfsi af^fc® ^via i a^rofcs <4 <stvar sstats 

^f^Rta «2f«t3H srf^.l 4 ^c»l t*1 ^CSP. 1 3prfat*lt W& S^CS CS, 4t ^faRTf 
c»itai ’’KC’Tffa® ^fasrs asta^rtsta 43*^1 <2ttat«f5fta ^«ttsR 1 art 
C’TTSl fafete stt« #WM CS ^*itC 3 C*Thn r S$V ^C 3 , vftt CSttfb 
wff«rs*ri^ cst ^tM “$ feta's ^<rr tt^is arfaai cstai 

s#ai src* 1 starts: tsfa sfss 'arfa^fci fpM fafets a^fast c*rsii 
ss. $sts aw *tc^t f^?« 5 Sates?. 1 ^1 «sb) . 43? “fV^r «f®i 4t c^rfan 
sift « «n^g fa4fc«ia ant f?ai jjattst ’stfac*!. catata ss #13*1 stfss 
stai «tttc>r, 43 ? tstca> ar^fs <?<n ss.. 4W$t« catata afti .ifftsi'e 
stfss ??r 43 ? «rfy' «Ri*r^ aw t «rfir' 5 jfea*w sss sWi wn 
sa, csrsi ^strtfs *iRas cstai a^sts aw 1 * fasrsca* 3 f^?n ^ cnlurl 
s?c*tf?n® srfasta ^tastsu %f&n s^e ststca sats, c*as c*rest^ affaai- 

■gfa vrq ^PT^*n fsHlfl 3»31 * 3 , 43 ? PftM’* fS ®3 i 

iFf^Sl StC® C3 <tf«W S3 ¥f3«t fS^S S3 ®f*f3 f3«lS«r ®ffaa*1 faCT 

ft*/® st*l • — 
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( .sodium nil rule ) , 

•tie 


^ifsTCF^ ( |»ohissium sulpluite 



C*!t^Sf1^[ 3 Tf*I^in? ^sodium sulfdi.ite) 



C?Ft?rT^5 ( potnssiuii^i iiloride 



*[t<ft^«l ®R*t ( sodium "idilnritle ) 
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c>it<Ti *i«c*rtRr® ^ftJFfg C3 jfw "w* 1 

wit" ^°iT^ 

cy5f«T<® 


it?l 'irf^T fafafe ^tc : 4 “f TW 4$ V R 

3rr^«i ^Nnii^rs ftcm frfci wMtc*f ■sicsN 

*3 I <4^ 3 FN*I f>iT>1 C*it<n ^31 *N«I t" 5 !tf^ fa’ffa'® 

^ftJ \11 C*?l*\ I v fffJ¥« ^ " 5 <JM ^wKt<P ^Itf? S^C'S *|«HF 

<pf<rai c*p*n *3, ^ '^src'f- <iwm c>if^i c*Ffa?rt 

r.(f'«9l 3f9. *T» > (T 5 ^t s T'Mtf ^*3% ^ttft?;^ Tft<T a j *3t<5 Sip^l 

=nc^. WHt *rfrs tffa^l !?H S I *ltf%*n -i ; fi:er^ Witt'S 

* 

*»Tfa^1?l c^Tt^ri 5 rtfo*l ^t-11 

fMc*? stf*r cTf ^ i«?r ^ s -i f>jr» i 3 ft=r«i 
«t9iw i ^«s *ita ^*1 ^ft^l «f«» ^t ,s, ?t v ¥« ^i ^r<f*n c^ 

■sWTart* ayW »gfBc - « *ftc*. c*f -siwat* c*rr*l wfai'«Tt<r **11 fay 
»ra«isr fare 4 t w*i 4 t mw «sjt« ®tyfay* «rftip i 

«T , *ffa^ ^ffrcjrt. *rT«rW «ro"i *&■ *rcy i .w <£t 3 r.nt& 
>2Ht^ i t «mtff 3 ^ ^*rs^ ■reicy ^1*1 vf<n ys*i i 

*rT«ffa«r ^33 Ffal ^rf<rl *fTfa* yfa*i «rrfac*r, c*t ^n® fN«i ^fat 

StFfCSS. CFtSl ^1 3 tfartil « *PR®ft*rt* Ff^ yfMSI ?Nl *« C»ft StWfiT 
*W *tf?RTl Fffiffl C?<3*t1.?9 i 4$ fa^f^rh 4 ! *ffa*F ^tC*f3$?r *ffa*ltt*T 
c>rf3l sfl^® *pfar® •ttcsr i «r*ifay« c*jt«i irrfawi otot 1 33 1 ^ 

fafas Jtwv W* «ff%^1 *tc<r *fTaa?r fsre ?$cv *ffy 

wrtftre ^<11 33 1 4 % fiw c3 *w*3 w< aw. 

i 

f^35t$*i 3te t ’nrrc^ <4^? Ff&r fsTfaf® 

Frc^ 1 , *m< firsfaa nf^c«r <4% ^g® Ff^«t ^tcte fn*rf?r 

wrf$3\ *r®«1 33 1 4 wu* *iz&$ ^9ri jfertag • 
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w « c*tffetf>mi*i cffafos'® *rfai <tc* i <?rt?ri *Kcft<prrtif «rr® sfa«r ffcw 
w ftar fta vfti i tc«c Wt ^ i ami ^csirr*n<r<n cnnn «rfc 
*j«* *rfor *fon nr 
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• # *.•& i 

^TO*#t cTOI frol® TOTO «t«ttaft • >*** i 

/ 

*f*f* to i **8 ’jpr TO1 ^*ip **, TOi ^c*r »pre TOta 
fc*tfa^tc*a CTtfe *r§rot«i 3*** vft^i *nz*m to** 

irfat ^ar Ttc»r TOta *ifc5'*fja *tfa*tc«t arm «ttfa|i ata » wn arore 

,f ® ^ 

ft*rt can ^aatTO aa, TOta'arw TOW $tca aft a TO* $tt*iaF% 
atal W i <?fe W9 n<tntan«M.*ft&a ntarafnt* afftc« «*rr^ c<*!tf«te 
M aav ?ror i *r«rci m& TOtai.ntre wr« srni to, cnnf% 





c*rtm i 

» 

i w«fto w< irtcor^ n^rl mfif® i mr 

mic® <?ro m mi jfcv, ®T*i $^c*i m«t atpsr 

*ifiretci mftis® ^51 m® • *to. if* ***i «rem m ct, 

mi *itprt m?h£® *tcscw «n, **< c*n5rRr <srm «wt*r ntmi to 

jw *fH«r &®s *rm BfC«Tt n m*rtci to^* ®tsi **c«i «tf® 

*ifircfti mai to 'cmta, *rft® mn <tf^mi m i if* miw 

*tc® c*T 85 i «, mi miff® af rtmr«r to^ ^r® 

1tf*C1, <W CTtm*WC® faf*T» irtfl fcftw l *TC«F? mi fWC® 

« 

^rc^ 11 ^f's m *tf<Rfc*i *r«ntf ® *«; ®tmt o>fci *fi irc® i 

mvt *»<:mft*ri ®rfc *rrajff ® w to #rft« mci? 

» • 

fcifam* ®f® mmm m® m mm nt®*r *m i»tf®m c?s1 **» 
mi ®CTO *lf®S C*lf ar» ^*1 ^*IW ®ff*TC® JTtW W vtft «r»lt 

ft^n m i f^*TO cmi-men m® fsrfat® 

5t«i mu ^fo®, f®i ci*r f®®t* m® ®t®n mm ®*i cmi 
Ff11 *^C® Cl 1 * *Jf® ItC* i «?®T «ft^ ®tW TTf«Tl ffc® m m 
C*!fa1 mMf ^TOa W mt fTOTO 4®f& ®TTO Wt *^*1 fcd I 

fc*iarar w mw ft:? *w fcm cm m:f if$c*rt 

* 

fares ®*r mi ®rc*i®i *if®* ft^si ^*ra ®tfm «tti® i ®Tc«te 
cm i« *rt«s mi faff men iH’hj® tots m *ft®fci m«i 
mi «rm ®e?r i 


• * 

vfltsficn Wt^l <tf^m - 2 ht«!t m lri>* fw=T tfm 5 f@rc® IfcV I 

mi m ** f®f«j ®tmrm t??i ^tc® emt^ 

9 

mi*wvm«iew ni ,< 4 ® emi” w, 

i*f f»pe® <rmt TOmpt fift® i fac*re*r ^Tf^i^i 






. I *WWfT?f» »« fc I 

ftwte-^su—“citirfS* «t*tttfti c*rfal >Mttr<r* 

*t **u?t c»itsrrcVf*rt«fte *rfr« nfx** ‘‘tffatt* 
t »wt V$t»r ^*TC¥ Wl i 

c»itstrv fcn *1 csfatwftf (*& ’»w fa fafcT ^tf*^ *wi J. 
jSwt^w^&nit’■«N*t'rtt» <ti Jrtw «Wt» W#»;'/ 

"1WI arfrfnmt* «n» w?,#?" *PfS‘ # {r, 
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c<ft» v#r, #m exists vrstfc* 

^TOjjpRitl <«fe ’KPtf’H aiWf^ ?1 ’ 

%1f?tW? n I CT C«!t* <*$*C*f VC? C*l OStfNl Wtafasr 

*tc?<i& entm-wHsm mfn* *t?» ^tm? v**tf?sctc*i w 
4V «tt? > *ttt*TH ^T9 CVfVVfffe) H*tw «m CVHc»f? V»t? 

TRt? ^*f? B$*W1 OP&$\ ?? t# «$?[ V w •fa? ^tc? *T*fV C’Ttfft 
<rtcv t * swwtcv *rf?rctc«f c^rfvi v 

’Jtstw »r?i apfbr® ?r? ; c-rcvt^F n?H frjfoe vats ^Saren facat* 
v?t? $cv* i ^tef?*v®r c?, S*tc« -vcwvv c*rr?n 
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ffvcv *tt?l s— 
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'Otr'fc ftotH I WWflt 

totfre re, fto, rem ntrerm ^ftosr ^tsutstf* 
*rtfrre f*r-rr^?n res^i ?$, to tore *m ^rea 
<rtre <ro tore a $$”s mre* *rfto ^ra*r* w i c^rrera* 
fr&t* ^ ’re* *re«t,facTO 8 ’rfatan *m wfw «j«re *firei *raiii s* » 

c*Tf?rl ’KretTO* *tto*rt* fo^br ^vi* <nrK—ntam *w i 

fofrbr 2>b? tore>o *tftor*ri to ^firaiis^^itiR ^11 ^tore re 
isr^re Ttfrea’M refai vrerw *pre, ^tre ^ftrnre ®re«i *n 
■^Ff%c«T f%fre^ tfnre *rtre *n i 5TW9J fto *r«*ft ^fVre *rrei 

*rfs re, uft *re*ire re*i*r to*i <$fto ^ttfr c*m ^ =n, 

tore* ’rcrerbre *31 < 2 ftfit®f %4 * 2 p 6 <re tots tore am 

to* $f*rei tot* to to totre, tore tore *rto<r *ror, 
tore ^®r ®rre to« ^firai re*n *3 i 'srrfa* ^fto 6 ! ^Ffirai 

reftofe re, to*re «rt* ^ w »ri *fan cto i toi 

to*r < 2 M to* nfw re, tore ’Krertfa* to *s re^ ? fos* arerea 

•ms srlre ^ *re«i ^rv3?ii to*r, < 2 tf* <4to* to *rec«i «rts *« to 
am <rtfto to i ^ am crore ^fto *re am i at^re retTO 
•ifto't «ft=rhw to**ttre *ri>, fa* toft tore crot* *rftoi ** TO 
to* *» to fspwt «rtre i *4% ^ irfc^ arei rereft 
^ftror ^toR—*««to TOm *m >« f^^i *• w 
m ^tre ^ st«i ^fTT ^ i° ^11 jrw <re «r«r 

^*^•1 ®r^*i ’them *rfo ^t^l (^ *it^« ^c*nn 

•Wjv retailAtefl to ^ fet^Fi ^i» i ^&nn re*r^ftrre 

*ffsl re, »rf«ftir c i ^^*1 c<n^ ^?n « fw si^n 

wi ^re, f^faf^ c*rt?rtre ^ws i 

reW ^«"rt«n^Rr ^tTO*^ n?N—'nf%^i^e* aw i 

<f^K aNn »n* 'Q sjfrf^r wta ^ i ? f^tw wtw 

*[%:*; **& ’sri c*it?fi ft«rf«r® «itc^ re «wi^ ^ciVr 
refto tT«*fe wt*i, to ^rejrstE^ w «ftrei re 

♦mssr ret?n tw ftre re^ nrcara itwi retsi ^ 4* ret?r 

Wto wt ^ i ^t^rf^r *nr to ret<f tore* 

<Mt? >rf5tE* relto c?^?n *$ i 

*ton re«n ^ re, ret^l »ltore *tTO^t^r *ifcto *c*f 



TO9tf«f¥*^CTO I *tirtt«fa «Ttf5J¥- 

#t¥ TO& CTfal fafsf® «tft¥ I 9jf®¥ ¥t9¥ftt9 ¥*tfir CW 

to 9f®rai <m\ erff% fro w$fa\ *tt<? « %*izv ¥®r *9 ct , 
c¥9»r *rtar wfa to* *r9j^c*nr to to, *f9¥ C9 to ftTO 
c«rte ¥frts 91 ^forfV f 5 t‘ s tt«f»i ^fro «ftc¥, vqtvft etgz 

’ifaTO cTOl TO¥ 9tf¥tfi 9t9 »• 

c’rhfi arcc^rtfa® ¥t99tTO*9#tc® * i - TOtros 

^ » * 

<*i¥ki TO^r® ¥^t9 *f«i «foitassf <^ *tot«r ¥f9TO 
¥t9TOt9 *rtf»tc® c^t^l “^fa” *tfa i ¥*9l fowffa¥ to , ®rapTO 
*rr£tre TOf5® ^9 i 

faro ^fPR <m*\ c¥t 9 ^N*fe tom i c¥¥ 9 l ^n c¥t¥ 
TOt9fa¥ 91 TO^¥fr¥ *tfi»¥ TO1 ^fTf 5 *-® m i 

*}u6 fro T§9tt^ c*r, ¥t9«ttTO ¥t®tos #£? cTOI to? m, 9f»i9l 

<4^ artf?tC¥ ¥99t -2tJ>9 C*lt9l 9^TO «TtC¥ I ¥t£®r’§—«4^ 9t&l ^E® fsflTO® 

croi f*rafa* 9 ^cto, ¥¥49 jfTOc* 5rfti» l f¥C¥TO9 tom— 1 TO 

TO I 9¥®S ^ ajt^tC^ ^3Jt® Wl* 9<$TO «IWt^ 99* TOtfte 

99 C9, *iifctc® TOrt art^froro TOfS® 99 .=« i to$ 9$¥ ^ 
C¥ 5 {, «rrfa ^f 5 ¥^ 9 «. TOTOl 9 ^r® ft* fafate ¥t 9 ¥fi> ^< 5 }^ 

¥f 99 Tft, to totto to 9 fec 9 [a, *toto 9 ¥t 9 TO 9 

cTOs c¥*re ¥ft9i 9 TO tow 9*9f *fs 99 i 

8 TOs *rc«a ‘V TO¥ tchto* ¥faTO *v*s° 3f*t ^*tf?nFB 
CTO aH ¥f%9l f^r i ^9tc® *r®¥9l «<t «H oittri f^r cTOt9 

^Hi^rM ^ 1 4 ^' ,, wrtfire cror ^91 m i 

f^'sw c^'hr * ■'i^TO *r^9i s»« c^tfe 8,<»b« y*\ 

c^i fi«r i cff^i c^ ct, c^t^tl^r ct nf%^t«t 

cTOl 3F?r ¥91 ^l9tf%®r l >,<u» am c*rf9i ¥9 «rf?rw 

9r$5i i f^¥5s ^¥ ^*»">rcw TOrt «r«r c^rt^l f^c^ 5 ® ^sff^r i 

^ ^C« cart^ ail* «H f¥C^® C*lt9l ^91 m I fee®'® «Stt9 *^$¥91 
>. «t«r ¥^^919 i ^ apf^tm 9C9T w*J 9 < i§>rf fl i'® »2ft9 *i* 
¥t«r, 4ffcn iib- ®tc*r? ^jf9¥tt*r fwit c^tnti i 
* w arfoff CTT91 9f%9l *fo»T8, C*1t9T9 tffff *.« ^«| | ^ 


♦ art^ffaW f¥ ? — (*8v *fharfe9J) 





**••+«••»*♦•*** cro to TOt* *fc*n •rt 
tocw *c«(T *KC*tt«rcw TOTO* *rtft >,i>% *r«t cTOt feTOfro 
*^*h $TO <2tt* ’Tsto t».n« # TO fare cro i toto i« «rf%wi *i^t»r 
fiws cro* *ffarft <TO *,*•• n*i i ‘iforor cTOtor ^*t?r «fte v»» TO 
cTO ^fa^re* TOcw «rrfroi ctoi W ^TOTO*,***TO 
«rWi i 

^c*t «rf%^i *ito “to TO* *i?tTOcw r *trotTO %>i» to 

'TOftlF® cTOl mcntfas ^to^.tosto «• %• to fare? 

. • 

cTOl f$®r i tostoi *<t to TO*i »i^r»T9 faro cTOfa TOTO «,*i« to 
fTOV*i to to? toWCto cTOLTOtt *^*r i oft ^rttfa* cTOtcro faro 
c^TO *tfaTO tos^ti «tnr >• TO i TO1 *fo»r oft *r?TOtfa® cTOt* faro 
<?rtTO * 6 if%^it®i *,*«• toi *TO srfaFst* to c^t^ri to 
TOI* i 4$ toew *n:qT *,•** TO ’Kcntfa® cTOl faqfa *TO, 
TOtc* *»•*• TO cTOl TOvMr TOta "Tstoi TO cTOl to *qt?ts 
I ^ TOTO HZ*n *tf *fTTO TOETO *tfiRt«t % TO I oft ** TOTO 
*jf?r TO* * to^ ftw cm qfan *poti n toi *^t»re <*rt* «•• to fare? 
cron to TOrfa &X* to *,-«• to ctoi *tf%TOF tocw to 
«ttfasi m i tow *rcqr *tft >«%• to cron ^to* ***, 

Vrlt'B to* *• to fa®* ctoi, MK CTt^ *>*■• to ftw ctoi 
TOfa i ofarc*f ’kcTOcto TOTOtt ct ^tf*r ’tt'Gfl to TOtrfartw 
(^pti ^ ?Ff^<rt^t?r mSt^s cnt^ jf% ^ to* tosit ^n 

i .* ^ *nm ^Tf*r aR«iwt’i7 *n «wtiwf^rj ^ i 

c^sr^n or «tf% t ®7^ 5 vtn c¥f»nri orwi w, »i¥ 

cm f^L% ^n w »n i w® ^ *tfwi ^rtf%r»i to 
cTO1f^?wrt fwCw w i ^rfc»r to tot && wtm . 

«rfirtf TO w» cf to ^^»r, toi ^*» ^tcw <*rt^F*ftr 

feN, »ro < 7 tt?n ^ < ^ , tiim-^^tc < if to f=Tc^r ^fircro,TOf^ 
^tc® CTCTOlrt^lt^fTOTO 3 r%TO ^tf TO cro TOi 
<itTO to ^ i TOrt cTO* n?c*rtTOnr TO^ftTO crof ^ffinrfcw 
w ^ ^ai 5 *^tcto. ntf*m »%»T8 tow o«rte <*rro w m 
& *$m crovr nWtfroro $*&%% m i m|fitfrow 

«TO ^1 CTO1 ^TOW TOTO TOto^TO TO; 



4tr» 


atsw c’rfatr’sftKtsrt i 

b 

TOKtor wtfroa WiWi, fcTOt* 5 ftTO « *if*TO c*tt*i 

\ 

*twz% TOt <nrt tfSTO, TOi TO^te ^fa*®a *ffircti <?m *1 
^i • 

<S^to to i 

wrt*R *firctt *i*tft® for® «r«tt»ft i 

TBtr®*^ 4*^ to %f<«l® yftrs to a o itai fevitro* 

TOtfte® c*twt ^*r® farm *$i ^ f* **1? ftfro c»minr 

fw* wi TOtft *6^ afsro, ®*toc* c*t*m 4rwt*% *tfaa#c 

• 4 • ^ 
forft *tfr®* *rc*a i *ta*t sfarftl cro <TO1 ^vtforc to ®tsi 

«(tw ®t4®K *rtft a TO'a *fa*®?r fTO cntfri nt^st *rfet® 

TOi *n ®t*i *z*. f** *tf*f* aitTO^ 4*?*t cro i 

fc*® yilTO M3 TOTO ^Stfw? I ^ 4^ *R® 

c®itt*a *rrfa* ^fafinf^®i 4®^®’}®-®^ 4*tt «pf*® cro 4*ft 

«r«rf5T *t*TO* 4^ WJ *rt&fC* TO *%1 *1^1 atet® <*, ^ 

to *fat® cr’rca ®t*tr® ca *it®^ca ®1TO $*rct3 ^ are to* 

*fa*®?r 1 ?f#M *f® *tfafa® to TOt ^ftR to, 4a? 4 .aw a® 

TOfat *fa® *^® TO ®*rtar ®tsft?a actff**fc i 

ai ftfet® cam asrtm *f?m* «f«it»Tr aw facial 
ca«n at* ca 4TOre *ari artf f%f«w 1 «if® a^aa *rf*aro a»ta- 
atatt^ atwfa *J«rt* *1 cTtutir *tfj ?$*i to ; $sta ^ar «rj? 1 
ma^ *tfa*®a afafa®. arc* *t% *faata ** ca aw ^§a$& ^ 
TO** 4TO ®tTOa arast* *m 1 a#atta ca < 2 ratat aftTO, ®ma 
«TO art* 4^®f»r s—\>) ^ta^mr *nfctc® «fja c^tsri ftfaf® *to i %$\ 

TO 4FCT ®TW f^T5 V ^1 ?? I ^tC® (?[5f ajsj ^ <jr^j 

to* fan <ffiro *t^i c»ra ^|tn ®® to ®r* w Wi t (\) 
act*«l ^*w ®K1 *twif®**t«f, ®t*i ^ 

%-^®TOr®5?, ^to TOtf^ to* ** i (oj *^to «st«rt^c® 
fcrofa ^ro crot* to* *f® ^51 to 1 (a) 

**npr am ^ *fc«re crot to* i («) * ^?:*ttTa® <rota 
TOPft, *% ^ at*f|ata ** ^TO cat®*at*TO«r%i {*>) 

^ «tS-ftTO?r *t^T to* «rf® a** ^ai TO 1 

‘V , 

4*ci om to* *tf«TO *ifirro *ai 1 m*t *^ro 



(>***, i 


f*m\H i 



»re*l ■ E Tf% a rr , °* c^rt^l nfat* ftom 

4 * 

sto ^tvfa ftora <7rfai <£t$* *iftoc«i 'e *ra*t 
arfai srft?® s^r i 4 % ^Tt*tta *(c^ *ifi^ i <n#te 

*fam *m\ ct/ a ^irl^s * *t«rt< Ttr® wrhr ftoa *r®$a 

wi *f«r* w sto «w <?Hfai *tc* ft’n ’ftfcs mf*r*r i tor® 
>rtm® *if**rfc«& ^tw to* *iyc trt*n <tf«rre, ^wrnr.nfton 
*&m «(* i ^ *rt*t* fto^ *rcc*rtfa® c*tt*i*to» Trv 





i 

*itcs> <s*t $stc* mft*® c*mn ftf*® mi sftc® stts i *tc*5 
sft *rmm^*t*^**tft stc*, ®m s^c*r,mift*® cstsi *$c® cstsi 

m?TS *ftstS *W «R <SSRnC* sH^'® S] **tQ S*S | m* tftSSC® 
*fac® s^cs i fa* *s^css srsc* &s«r *ftc® cs sfssts ^®w «&*?**, 
^stc* st*^fa® *ftc® ®tsi *rcw ^cs* ^fs*®s ®N ^cstm i 
***t ssi sftc® stcs cs st^sr me* 5i« fatal csfto® sstsstati’ s^cs 
>•• fafet clears (mm *Jm*)*®t*t s^Ts$fsc® staj s?st* 
*ifsst«i mm *1 fa* ai* nfa'a.mts* ^rf' D *?T^5 *fac® *«« sm* $r*f 
sftsM <2tcsfasts i mV] aim sst sfa’c® *ftcs cs <$* sfa© me* c*ss 
^fcftc® cs sfasts ^tstst *tc&r mr«*.®mc* sHfa® *ftc® ®ms c 
<9*i *fs*®s ®tcfcs mw i 

^trsfsfs* etw^fac* ^fsmssren ftf® *ftsts ** 
f^f^ttr *p$ ntsi *fs cs *Sstc*. ®m s«fai *sfa 

i 3& ss® *f& < 2 tfaRts 4% ^sts't s&® i (s) mfs*® cststs 
^V^* 5 nfast«i ^twtsr fa*ts Ftfssi, ^*tc* *ftc® ss, css 

sits ^fi^i i ^st* ** *s*f& ftfas ^r^ptc^<r ftc*rs steals testers i 
fee** Jit cs ^stc® **rfs*® eststs sw csfsft s*tV»*ffa® s^si sts i fa* 
^ cstsi s?fsf»t® **t* *rs«i *tcVt ssfa® m si i (*) Jit *ffa ® cststs 
stsi's ®faftt® «Rif® mffa® ssftc* *fl*t& “*t*s> sc* < 2 fstft® *sts 
ss i 43 ^ r*sfa ^?sn «rtcgr i ^r$s*t?f ^'tmt w f^r?n 

nt*^ Tf?n mto m i ^^ssc-n sc* st^ w 

^f* ^facsr, 5ts*t m#?® ^c® f^ffn®*.^ i «rs« 

Jit mff^V wc^ ^f*® utfm^l cststs yfsi^ stf^si sts i * csR*n Jit 
^ntes mfh?® s^ W*f *^t® fs^c®^ ®s«r ^trHe^p ^•rt'fsic^t s?si 
sts si i s*tt®r$ Jit mst^f® n?tc< srfmfci cstsi *tsc*rs sc* *tscss 
sf?c® fssfs® m*ts stfsnn sts i («) ^ 3tssc^ * ts?^ s* *^c® 
cs , ttC3r *r$si stesi ss, ®t<tc?p ’fl* , f^®s srsi *s i st* ’fhss 
SFfSCS <2ft« fs^* cststs C*t^ cit^ StSl «fst* *S . (8> J[\ ^®stf® 

sms fSSFTSCS» {ststt^csms^*^srrsi*w* stst sfsstc*)^^ 
csfltfs^ffs sc* ( eenlnluunl mtiohige) <«StfS® S»fSS 1 ^TSI *S I Jit S* 
Stsi sms f*n*t* CStStS srtsl stc® S-^f nssr SC^ l <ss? ft** cstsi 
wr ^ stsi s'tftst stfts stsi *iftcs i («»j st*rts fs*ts s-iffaw 



**** fto* i <#to, y* i 

ft®tf¥® tow (etoyatoatftr *ei* totn® to*!* *(eto ) c*t*t* nHtfl 

Slttt® *fftol ftf*# (syringe) *t toll itofl CTOH ** » 

*w toe® c®r*t* trfcH *rw*i «m *1 ^®®t®ortto® *t*t ®tftol 
«rte®, ®t$i ft^ft® ** i 

fsaj to *CI* «uto ®*T1 I to *C* D fi>fts« ntCZS* Hf* fecwfct*' 

(digester) | toeto < 61 ®%® C*t*l ®TTf* %t* ’T^CT^’f ffcftc® ** I 

to* *® a ftfa® ®tc® to *Te® i Jitste® to to* to ’flat to® **, 
®t*t* n® p fto® *t®® w® ®t*l ^*tc® ^te*itf^® ®*l ** i to 
c**r to® toc»r, t faf®® % c*t**f ® fir tffto 6r«*l ** i ^*t* fto* 
fto f ftfto to*! *cj to® to«r ^rc^r **c* i to ® t®ft ** **e® 
*t* to *T*l to*t wtfto *fo*l an i **n toc®^ c*n *f®c® 
*rf*l toc®c^ c* to ^t 5 ?*! *i *w ftftfe i # toe** wiN 

tofwit*^t**i toe® ®tc** ®wr *ft*tw i . 

% tol ®te** to tofto to*tc^ i ufoj mcar ®*r *ftto, to *r*r 
a ftfto to »rewte«r to® toc®e^ i ‘tol «**< wr® «fto ® 

, c*t*i ftftr® to«i (toi ftolte* to® ***1 *tostin*) to*! *c* to® 
*t*i ftc-r* «re*t«tft* i. d to® to® to* <ft*tft® to*i ^fto to*!* 
35 ®f**i cre*i ** *tf?*!c® *t®t* tot ®*i ** ( to tot 

%* «mfn® ifft) i TO«t f ^tc® nt®«r ^ftof c c® 

«ntfto i «fa *ft®n ^r ?fte® i m isf%e® 

^t* P v® i to* ®tf* firc^ *f**t**i *f**tc^, ®t*t* 
f®®* 1%?! '4Vwn *«i «ntfae® ^ i ^^c*! 'crfc^tf^® ^Ff*t»r^ ^ 
»fta nt®®r to *t?( i w **, ®^ to omn to»r® arW* 
»ft®*r apf*ait* *1 ^e® *fr,f®c® *f«1 C^fap^W *w Frfto 
c«re*l^*, fto apftor *i to® <?^f^to»r *ci mtfcs 

ap*!^ ** I cnft.fapfe-ntai *1 fisM «r?f%® s* *r(^ i oft *i *M* fto* 

^ *c-rtfa® dtirfeap <3<^ c^cn i to c»ifi) »rt< «*, «if® wt«n* 

*t*, «tt* w 4*t ^*t* ^w®i h®®*! >• ®t* i tow ^f*® f*®% 

Vfto* «ot«R to»i ^iWF.’tftoei ^t®»T «m (apf <?t* c*rwt* oi^ c^r 

# 

«rt) c’ltWp^mfr *ei *to ir?t^*l %® % ^* l 4ton 

*^?r*^*i &« toe® s *8 ®t«r tor® ft®®to*i Wi # ®t*^t*or c* to' 
«M»t® ’fft®r^ r to*te® ®t®rt® ’fftoe^f entrn ftftt® «ft4r r 

& t 




ctots i 




s^t® witfir® ^Rfi ^rcat* f®t®&tc?F ®r^ri qtOTi 
^stop a^rta ^R *rRR fa*R f>3i' ^F<n ?g ^ *2pfo s>R 

^RFfac® ^Rtfc® ^R1 3R I i£|^ Raft «if»? ORl 'srRR S3, tfRsf 

®tSR ’If^ts «>t?!®<r I RlR ^tc<r^ *tR®7^ arttlc®^ 
f%fa<s, at<n <tfRrei sR, fa's ®t*H *rfircw 4 ® ^ a “®tsi ^®R tR 4 $ 
*rar sri ^trR '<fR«r <na<f ^ i 

£Rt^ c^*r ®**r <pf^qi ^t?c$ s^or 4*rRRR a ^fs- 

fss 3$ ^Rj wstiVi ®RR*RoR ^a*r ^1 Tt^c® *ita s— 

(*) i i<t *r«i «hR*f® c^tHi ^f<® fa aRR *7®^ srftf «• ®T«f Rot 
c*tri fi?«f) ^ *> m >i?c*ttR® otri s s^rtf^r i ^ c*rRi *f®- 

^31 >o vgt^r Rot i 
> 

( * ) i is i[«T ®ptR?F® aRi ^c® ( a aRR “t®^ *iT3 sa- ®t*r 
aNi) ^ * *rt *KC»hRs oMi *rRR stains i ^X c^rt^l *r®^ai j>« 
«Rf ROT I 

(®) <t 4 sr ^Rs^aRi *tv$ (a aRR *ita «° ®NRot aRi) 
v® ^ ^c*rrR® aRi ®jRK s$stR*r i at<11 "fs^si >» <&t* Rot i 
(s) vb \r *m ^iRys aRi s$c® ta aRR *f®^<il ®RT Rot 

ord vs 5{«i ^atR® aRi ^rr s^itfe i virt at<n Hs^tn *s> ®N 
Rot i ^rcR 9 tfsrot e r «r®f*r® «• as i 

OTff?3 ^®it— -stftfRsr «rt*»rf«r «• =h aRi ^atR® 

*T**K ^?fT >81^ «,«-•* frf<Fl I v£l^ 3l®fl^<T to<i 'SltH ^ft^T ^t&^t^ 

c^t^it^R 3F3 ^c® nfw i ^ «f?<sflc« ctm- 

^ RRi® c^ wf5t Vtfj , ^R?ii f^?r i ^1 ^»r«iW3 
^75 =ta I ^C*fT «•• f*f^ ^t«F W*f, ®t^1 ^C*r, V*\ 

attil ^51 Tftc^s ,s itc^r i 'Sirs ^«t c>it^R, *rc?re 

* 

?^rr ^ t ^ ^R^p ^itc’f i 

i 3 

^r Tt<n c*ra a *rfipi 'ttc^, ®t^ 

*rfta5 ^tta i tec^s *r®^3i >* ^r® ^t^f c>rt^l ^tc^ ^^rta 
•‘f f^3i” ^c® c*rt^i ^rr ^c® ’ita i *4^ fv *f?t"rt«R 

^f?^R win ^1 ^® OT ^31 ®t^i ¥R1 ^c® 

cnt?n ^rfrR ^»RtR •^‘ttsft^s ^c® «tta i 



FOOD. 

Translated from Rai Bahadur Dr. Chuni Lai Bose’s book gn Food. 

. ( 6 ) 

We now propose to consider in wlmt proportions the different 
principles of food need be taken for the maintenance of health as also 
the quantities of the various food-stuff* nfehich would supply them. 
There is a simple way lor finding 1 this out. If we ex geii men tally 
determine the amount of the various jvaste-products daily thrown out 
of our system, that would roughly • represent the amounts of those 
constituents we should talje with with our food iu twenty-four hours 
to make up for the loss. * * 

Of the substances which form the waste-products of the body. 
Nitrogen and Carbon form their principal ingredients. Therefore, bv 
ascertaining bow ninoli Nitrogen and Carbon are eliminated from the 
system in twenty-four hours, v$e can fix*upon the kind and quantity 
of food which would give us the required amount of these two elements 
to supply the need of the body. t 

On an average, about 300 grains of Nitrogen and 4500 grains of 
Carbon are daily eliminated from the body of a healthy European 
adult in the form of urine, fceces and emulations from the skin and 
the lungs. The average weight of a Bengali is less than that of a 
European, and the former usually does less physical work than the 
latter. 

The elimination of Nitrogen in the case of a Bengali has been ex¬ 
perimentally found *to be a liltle less than*that df a European, but the 
amount of Carbou remains nearly the same. If we fix 250 grains 
of Nitrogen as our daily loss, we do not think we go much beyond 
the mark. It is therefore necessary that we should take such an 
amouut of food that would yield 250 grains of Nitrogen and 4500 
grains of Carbon. 

Now, we can not get Nitrogen and Qarbon in these proportions 
from any* one kind of food-stuffs. For instance, if we tnke a seer 
of meat, *we can obtain the required amount of Nitrogen but only 
1800 grtiins of carbon from it. On the ether hand, by taking f- seer 
of. rice, we can obtain 4500 grains of Carbon, but the quantity of 
Nittogen which this amouut of rice would yieltl is not more than 78 
grains. We thus see that neither of these food-stuffs taken alone can 
make up for the daily los% of these two elements from our system. 
This holds true also in the ca^fe of most other kinds of food. So if 
.we use different kinds of (pod in sucli quantities as to yield Nitrogen 
and Carbon in the required proportions, Chen only the waste of the 
body is made up and good health maintained. , 

Now, to fix the quantity of the different food-stuffs required for 
the Maintenance of our health, we must first of‘%11 have a knowledge 
41 the exact proportions in which the different food-principles exist in 
the various kiuds of food-stuffs. This has been ascertained by analysis 
and we give below a table showing the proportions of the alimentary 
principles .present iu 100 part# of the various substances ordinarily 
used as food, quoting the authority^ for such analysis. 
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Food-stoffa. 


Bice 

Do. (Indian) ... 

Do. (Banktulsi, A tap) 
Do. ( do. Siddha) 
Pulses (average) 

Moong (Sona) - t ...' 

Do. (black) 

Mosoor ... 

Raliar 
Khesari .., 

Maskalai ( uridh ) 

('hhoLi ('Gram) ’ "... 
AJatar (Peas) 

Chliola dal , , 

Wheat ... .»* 

Fluiu ... .*. 

Do. 

Atta 
Bailey 
Pearl barley 
Maize ... 

Oatmeal ... 

Airowioot 

P.»mphal meal .. 

Klioi 

Bread 

Biscuits ... 

Alilk (human) } 

Milk (Eng. cow) 

Do. (Indian cow) ...• t 
Do. (Bazar) ... g 

Do (Skimmed) ... s 

Do. (Buffalo) ... h 

Do. (Goat) ... 8 

Do. (Ass) t ... I y 

Do, (Sheep) ... i 71 

Do. (Coudensed) . 2 - 
Do. (Nestles Swis)... ' lv 
Butter ... ... \ ' 

Chhaua ... ... | 

Do. '... ... 57 

Cheese ... ... ;jg 

Do. (Swiss) ... 34 

Do. (Parmesan) ... 27 

Cream ... ... 66 

Do. (Devo»») ... 28 

Beaus (dry) ... 13 

Do. French (dry) ... J 0 ' 
Potatoes... ... * 74 * 

Do. ... ... ’'fio, 

Cabbages ... 911 

Do. •... ... 92*( 

Cauliflowers „ ... 02 < 

.* Do. ... 88 *< 

Green vegetables ... 


3 

3 


Authority. 


10 
94 

124 

1100 

11 3 < 
11-4 


0-0 
6 391 
<>'83 I 

2.3 5 1 


10 8 
11 8 

I J*3 
10 1 
10-1 

II 5 

m-o 

9 08 
14*0 
15 0 
17 s 
14*65 
11 3 

14 7 , 
13 5 

15 5 I 
15 5 I 


. 40 0 

8 0 
. 88 O 

■ S6-8 

. • 86 87 
92 17 
88 0 
81*0 
87 54 
1 »l 17 I 
1 79 54 I 
I 24 94 
1-5-30 

! 75 

I . 

57 1)2 
36 0 
34-6 

27- 5 
66 0 

28- 67 
13-0 

4 60 

74*0 
*80 2 

91- 0 

92- 0 
920 
88*06 


8 22 2 1 

8 I 251 
'3 | 17 1 
1 1 31 9 
1 I 22 7 
5 21-7 

0 22 0 
'>8 2.J <>G 

) 14 G 1 

0 , 110 
8 11,12 
>5 11 5 

I 12 7 ' 

' | 73 

: 10-0 
I 12 G 
1 -8 
.8 6 
5 7 
80 

15 6 | 
297 1 
4-0 j 
' 3*97 

2-57 
40 
44 
3 62 
1 79 

. 6-44 , 

9 68 j 

9 98 ) 

’ 1*0 Q( 

24 0> < 

22-33 it 
31 0 2 W 
33 5 25 

441 15 

27 27 

4 05 65 
22*0 1 
2a‘5 2- 

2-0 0- 
1-31 2- 

1-8 -i 

166 1- 

-5 

3-06 2" 

205 i 


P5 

■ 13 
2 9 

37 
4 2s 
2 27 
1 8 
9 0 
4*20 
1 02 
8 80 
8 90 
8 85 
90 5 
2 5 
18 01 
28 5 
250 
15 9 
27-7 
65 01 
1-5 
2*0 


2 2 •[ 55*8 
4 2 *1.59 0 
2 0 | 53*0 

1 301 GO 02 
12 | 67 9 

2 0 712 

1 00 07 5 

2 9 1 07-1 

2 0 710 

1 1 I 75-8 
0 7 615o 

5 0 63 () | 

83-3 | 
.. ' 74 7 1 

500 , 

05 | 49-2 . 
13 I 73 4 1 
19 5 87 

! 7 48 

2s I 4 82 

27 2 60 I 

8 5-40 

0 48 | 

’20 1 4 0 

021 5-50 
80 4-40 

90 54-53 
85 6370 


2*8 ■ 
1-72 
57-5 
580’ 


016 21-0 
235 15-23 


l 13 

1 7 
■16 
•7 
6 

I 39 
•s 

I -8 

561 

12 

■82 

1 95 

2 17 
1 0 
M 

1 63 
4-5 
38 
57 
1-8 
*19 
2-5 
2-4 

10 ; 
•9 . 

■7 ] 

-42 j 
*7 < 

1 16 i 


I 6 I Parkes. 

76 1 Afedical college. 

•70 1 Science Association. 
*08 • 

7 I* | Taikes. 

9 | Warden, Dymock 

and Hooper 
10 2 Do. 

3 4 1 Do. 

113 Da 

3 2 Do. 

9 2 Do. 

3 0 Do, 

2 4 Do, 

2 14 .Science Association. 
1*0 I Gautiei. 

8 | Pa ikes. 

7 | Science Association. 

3 85 I Medical College. 

3 0 1 Paikes. 

1 0 * Church. 

1*4 Pa ikes. 

3 0 Do. * 

•27 Do 

. . , Medical College, 

••• Do. 

1 3 Parkes. 

L 7 Parkes. 

■10 Blythe. 

•7 Do. 

6 Science Association. 

39 Do. 

"8 Lethby. 

"8 Watson. 

56 Blj the. * 

12 Do * 

82 I Science Association. 

95 llenner. 

17 Do. 

0 Bell. 

1 Aledical College. 

33 Food and Druse. 

) Phi kes. 

1 Gautier. * 
r Do. 

I Lethby. 

9 Blythe. 

Gautier. 

Do. 

Parkes. 

A. K. Turner. 

Parkes. 

i A. K. Turner, 

Gautier. 

1 A. K. Turner.* 

Medical College. „ 


(To be continued) 
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I — ’FSm' 5% ^ $ ^f®T?rl 

to i «s?fa cvr^t ^rtto #lf% ^*rr*r *ito 3*1 ^rrf*r- 

9 

C^C^ I *TKffc> 5[TO3 ^«f# ^CTO fffi* \*\ «t*F , «lTf%'Q5lf®f 

^ ^pf'F 4^p « 2 nm^t c*rt*n <fcqtto; < 2 toftre v°* 

*TW JRT <2tto® V^fW ; ^fac«fcl C^tol ^TOiT 

v<t ?lto TffTO *prr f WCOB gfa I 

^rtto wto s*to 3tsf<n^ ^tTO^ *^r c*TO sfatoto 
4% *Rtf<rwar to i totto totm *}pft 4t to i 

1.. «. *[c^ *r»r®i ctTto 

^TO'T *ptf i ^fs, *rnn, 

*w*mr ti^'T ^itcro ^fi to i 

^«=? ^rfatsito i—tofc TOtsto ^TOta 

*stofa ftto ^rftow 4^ srMtsto tot®! ^tofa 

TOrto 3^31 I ^ ’t-flWTC'T fTO f l?, totto ^*n 4^ 

«rto nIHi «rar ^srffvr ®rtPK*r i 

fro^ cstfc i—^w^ito ( A^X’^toS ) *fto i 

’tSlU ^to fro^ 4^35*1 csfc iSfT® ^1 ^USZ\ I TO* 

^firs *itc* i 4% csttfr* ^t? ^rf%r. <4*? 

I ^ GJlfc, ^5 **f^, 4*? Wft*T i 

t 

tewr ,! tto i—f5pf^t»r *t$?6 toos *r«ih to* sfaeftfow 
*fa*tto i * ^t*r c**r ■ntft* to§ ^fs **i c ^tf^wffato c**r$c* 
c*sf*to <sfe w *r**rt* ntotftf cnc^to .ton ^to toitot* TOfto 
vf **1 i 

**tot^i ^rhi h-’te c^t^— 

5 .. <'0581 i5t^i j <5^5 tTc^ ^ 'art* 'st^l ^c*W 4 ^^ 

J * • 

i, o^ tol i • 

«nrf% 5twT ^Tt?^t^l i—^toiwH ctoc^t <toh 

ante*™ ^^F#CTt^i^hr ^t^^rtsn ^toto 

^tew i «nrfe?it«F 5 rfc^ to ^tzz oi^rn ^t^f5 *toM 

^t*tc*nr <&i\ ws \ 



ftftrc t 


* 




c® ftftre 'sfsi fwr^ *rc*w ^65 5?i ^c»r« 

arc^ fft *m i 

*ffa? ffr i— , «rn:*rf<i^f?r c^ftarcssfairi c^totc c^t" p tt^t wf% 

^rfCTTT Brtft c® $t*Twa csrerGW fatkc®* «Kt*r 

i* ^fq^ia *te^i i c®t*r «t*ntft» 

«tfts^ «itar 8t srt^T i 

CTfaft&fcfa C^Mfsft TOfo CTfofl <P^fC^ or, 
». » * 

^t^l c® 4o,ooo fa (> ar«r) aft^tw f^1*i ^®t^Tsr 

3T*ri i * ^fi>w *r® »t*tw fafa® ®*ic<i7 

$^3® *t$m i feftfctfav a fafafc ^ffter, ^ 

» 3 

TOt® fW*it® ^3t® #tfa^C*F ^/f ®*Pl vft«M «f» t^ts ^*r *P3r| 'Q 
fa^*! srit^ ares f<f»g®<r ^<ii i ®**t <Bfc*r fsftTi 

*RT| Tit® CT ®f® ^^t<T $7-<Vlk >j;*lTt?r fcfre ^fa¥| ^ ®ft1 *^C*T0 ts\ 

'©tf’TC® sftfac® | 

fa€ta ®ft^t#i ciftf 6 ! q«r ft® 02^*1 i— ft Tt^pft 

stfW %* <JVT<T w ^f^1<r ®HfastsT ®ft<^tlfl Cv2f?M 

TOT ft® C^® 6 ! vfsufa cofcfa S^iltC^ I, .sffs^fl ft®, wv* 

f«Jtft C'^ft'® dn? ®fe® <2ff<?® fStSi<T «2fft «fft^-3T 

CJTht^W I 

TOtraa ftftt® ft® ®?®r I <Hft <F^ f®® ®*fac® 

I W3 *RH ft® TO ’tt’Jftsft *$V\ ft®>8 

I 

c*rf«ri ^ *n ^ap ^ i ®f® ft® ^frofa “^-rs « ftftc^ >rw® 

‘ Br*T ®tf»W1- C«f0?n ^'1, ®^C5 t I^Tf ^'ll ^ ^ ft®^ 

c^*r ^ i . * 

j * 

’trfC’T^ ®^Sf ig*tfa I— ®ft ®Tt^, 

®t% ’Utc*® ft®1 ^t®T ^51 «t®1 3[tC»I ®ft® ftfll ®Tt^5 

« 

®i ^rt^ 6 ! ^r® 6 ! f®c®T, f*r®i-.®?ft® c® vr»r ®t® ®t?i f^fts ^ 

‘‘ifl’src®” ajftssft ?fNt wffa* ’fft- 

®ti*l ■ffvcv* ^rftw ^5i «it*n *tft , ®jt^ ^pftcu i 

, *srt^ ^rjft 5 ® ®ft®n 

*it w ftsi ntjft® ^ftUtCfSf I ftft >»r>1 5(8 





«hto *tsftTOt«r m i fro* 

*pf8*r *^0 to i *f® ?<t»Rf ^f5 ns% «rar «r«tc*T ^rr^f&sw 
«*firai ctre?ii T^stre i «tTf* «r?m ^ ^ifarKr i cw^\ ns ^rtr 
or'®?! ^c»T9 c?rtc*r?r ^ i 

t 

‘jRfbr vnrt *a$n *rf^s* t—Rrs to^ nfa* * ^t?rfc*nr ^fro* 
'qbr ^c^cf, #tst?ri 'src^j^l w i 'qto* *tR*rh 

m (err,mime) R^tfC^ I (>) ^CarRn 1 (Ivan Tom-genie Q *tR*t?r 

^TtR*— *.,*•*■ I (*-) CBftC^ ( Joseph Bouny ) 5RTt^ 

^Rfe— \ (*) af^ ( Geoige Cuvier ) 3FtCV| TO*Tfa 

•afRro^R*— l (8)t- 'ttS ^T? (E. H. Knight) 

>Vi8 I (<t) *F 4 t« efl^ap^fFinuz X Kiaus) ap$fa cHh *tf«^— 

| (fe) ^ «rW^ 3 pf% ( John Abercrombie) ^nf«TJtC®3 

>1trfc I (1) CTOtR 5 * ( Benjamin F. Butler ) ^rftsrfRTO 3t«f 

^ 5 «_'i«l*b I (tr) 0|t5'Q5t^ ^R (Edward. Oluey) «Tftsrf%TO 

«tt«^5S—I (S>) (Herman Levi) Bft 1 ^ C@r«f^— 

I (>«») i| ^A. Winchell) ^"S^R^ —*s»'b , b I <») 

^RniR e£W *lWR “(William M Thuelceiy) ^tafaF —4«Jr I 

(*^) ^sp^O 9 ! 5 ^ (Rudolf Lenz) WtfTCR C*I*faF *>b'®'b I 

Tf|^ I— Nntin il Hi<doiy of Museum of Pari*if|9 ^^ttaFST <2ffa 

« 

««•»» cTO ** *rl>n wfa W *rt«r ^Rratc^i tftR-RTO 

^ Rasters ^SuR* ^cu <3^ i?RFl ’rrfir® i 

Trt^ i— Rfetsft c**flpi^sf»w,.. R^RsfTOs sRrfoR?* *R?hH- 

*ffa RHrM '2tt? *,♦•,*•• VR ^Rstc^r i . 

'Ste RfR ^5^ ’Tt^t I—*tf*[R^ R^t’f ^^5 efl^mcSfST *1 

c^mti?nr ^hr ’rf^s ^ffTO 

•* 

Rwt^ i— ap<rr*i *tcar <*& «s*5tR^ 

^itc^— cTO '4 1 *$ cxFrts <rf^ «c^r ^tTO?l Rrsfcw i 

-qtm >fd cTO cror^r ?rteRr <rfifR # *ff^rR to 

om Rwt^s i ^tf^vs ^■styt’fl wi i 

i f»*T i—TOirara *rtjprRfa 'wt^erm c^r*f, ^ Rrst^c 
(Gido fc 8jane,K#^|*fen -wf» ^ ar^r i 



9t9rett99 ^ vs ssfays 9*91*1499 i— ^favlTO 9t9t*t*1 

c^hit^t 9 ® 9999- ^rt«rr toj a fo*\pH? to to m*\ <®tc 9 ' attcroow 
»nto ott«f9i ct to 5^5 ore Monr cTO5<rf5 TO ^rtf«r- 

ctoi Wf% 4tC9f99f9 f9*p99 aftwtoTO 

9 ?otff«r® c&'TO C 9 C 99 foro? 991 9 *f 505 t 5 9 f% 9 | to 5 * \ 
9T®9 TO >rof <Hf»iH 9*fto i ~ TOfa 4 ! ^^r?r 4fe 54 gofs 

srf %5 £<59 fafete 9»f99i “^TO a ®t9 99 ^ TO9 to* TOt^OT 

*f|Zanr 9tC5 "9*95” 91 44 Vfjf ( oxides or sulphides ) C94 *ff9TO 5^91 
^fhl 9t9 i 4^ fafek »nrK toi TOf5 9tf^ 9^991 *itra? TO 5^re 
%g t re toXto oFf99i 4^2951 wf TO*? 91 c^r 9tn 9f99i 
*[$z*\ tous 9*f <94 59 1 

v^rsf* 4TOTO i- to 49»9 ®9£t99 cro ? TO?9 
^tffa 995C9* 9591 9*^9 991 59 9f»T9tt TO 49i9 5K I 
9fiT9l 9tOR C9, CTO 4?ttf 3Rt9« TOt&t^l 9f9C9 9>t5t9 4*^fa WH 
sj$999 TO9 5^91 TO I ^ftS'G 4^9*9 94 OffTO TO91 9t9 I 

ifo 9t9t99 99199 4*N 4^9 3ft9C9 TOC9 #t^9| 9^91 59 4^49 4fc> 
to ^C9 *Ph59 991 59 TO1 5$C9 ^5t9 4l<sf9'49i4 TO9 9f*T® 59 C9, 
TOS ^9^51 4t99 9f99t£9 2t9 4t9 I 9t9t99 9TO'9 TO 49i4 TO9 
^^t^9l 9^C9 ^5tC?9 919519 ^I>1 4^5499 59 91 1 

9rf^t% f^tf fr-9«9l i— fev CTO* f95f99H99 9^5 9«tfo 9* 
919^5 ^,>'bb' 49 9f59tC5 I ^5tOT9 TOT *®> ^9 «JJ9Ff^ f9Wt9 49? 

9 f«tv 5 9t«. 99 fsf9^9l TO *18 99 ^sf9 TO ** W5 f5f%^9l TO, 49? 

1 ^9 C 39 «l 9t51 ^99199 9 S #C^5^9 I 9tf5'®T ^f55t9 9*f9 ^'»Tff9 I 

9t9WtC99 WwfW I— C9TOff59 «1tC9f99t9 9t^l'® ®WJ 9^f9t®19 C9 
C9t^ «ltC9f991 C59TO ^ twtff 9J9519 ^f99t9 *W 

f59 f99 «ITO 9T«2f 5^91 1* fafa ^5t9 9t9*l «t?PWt9 ^f99l 

9f9tC9J 9tf9C99 C9, 9tSC^9 C9tC9F .^rC9f99»1 OKTO "tW cTO^J 
CTOt^ J9ftWK*r ^tC9f9999C99 TO^9*I f^5 5t9l ^fl9tC5 I $t5t9 9W 
C^t9 CTO9 9 »fTO 5^C9 01X99 9^TO CTO 49» ^IP5 C9C99 TOt9 

9J95I9 9 tfW 49? fTOI.95^9 9t9«> 9Jt9t9 9T90F19 95C9ft9 

C59t^OS 9tf909 OFC99 C9tOF 95W C9^ 999F 971919 ^f99l 9^91 

f9C4Pf9 4951 91 H41 ^5® frO*9 4B BHft^ 9l TO9 I 





I 

8<><» 1 

*2tt1% I— , srf*fTt^— att^«| yo>> ; ^a|*f*1 *0>b -; 

*Pm— <3t? v»*> ; ^Ifc^rf^^n— <®ts vo>» ; 'stfl— V°» ; 

^rtfa 5 * >«>» ; «rr$c^? afN 6 ! >«»; «rc5ftf^ 

vo>» ; ssf?^— «tff, >«*s» ; <3fsre *1^*11 - ^7^ >«>» ; — £®rT& 

; *mc*tF<tft - vo>& ; ^*1— ; *W*fa— ^3tff 

v«*s» ; ^t<pt| SQ ^tfff^j— frm, >«>:» ;• TOTC— ; fBfwrfafWft-- 

tfraf, yo*ir ; ^WM- vo** ; The CnJcuttii University 

Magazine— Anyhst, 15 ) 12 ; —' 5 ltN*f, V®*$; The D iwn & Dawn 

Society's Magazine— October, 15)14 ; Food and Dmys— No. vol. 
II ; tW- <STf 3 f ; Hindu SjJ.iiitual Magazine— Sejwe uber, 1912 . 

f^ryjsn—^ <8tff ; e?^- 

Cssmf®!—; ®rJ^— vo>i» ; yr*£— «ftfsK X>» , 

att<H, vasa ; ^1— *?fati», ; CTtfOT- sfW, ; 

^tC3F?l C?lt^— Apiil, 15)12 ; .*#H >«** ; *I"W-— 

**>» ; TCl*R alfal, **>» ; orPr^TT — ; 31*1— 
vo*a> ; fa’frfaT— faW, - alW, **>» ; stffcj- 

Slfail— yo** ;• t±r^sf%— <0t3, *«*:»; <21?^— ; ^fkf53f— ®t3T, 

VO*S> ; J *T»t*1 - >«>* ■ >2lf$^— 

vo«• 3 ?^ ^rtfs^r-nrfw nfoi^i— ^ <st*r, *3 ^ti ; "ftfawii - 

3WI, *«>* ; ^T=Tt®f— £*J&, — Wff’sfa, ; fan 

>e *«»; nrt^srfyf^ — * *rtfw *nfk^\ — 

*rW®, >«>*•; , viCTtWr «ifcsr^— ^rrfst^T >«>;» ; # fspt*r— j 

®5PfSRV W ®ut, 8< *T«H ; ^*IJ>H1— I 


m 1'Ktflc^tm, «u*vC«tl w* i$&5 ^t?i Tjars « awtft^i 



^ ! ) 


* / * 


( w *rc*rji i 


«rofa to* «r< fa ? rtw $*k ’rt 4$ a, 9r»fh 
0[ *ffo?l W® faft *tSRl *f*T«f VH5T, ®t*t$ Mt* 3**31 I *f«l3 
C*fTO <lt«Rlfa*1 3fa * N frw, fa* «R~U *ff®R1 ll</° *TTO 

TO I «*« *f«Ht* *f*t ®*t* t«si«i TO« <2tfa*1W* TO I cq w 
«fSl5T 3nf*TCT* nfSCTO eRt 3fjc?? <2ft1 *1*1 9 C*ff*W 3*r«Nl *tCT *p 

«TO TOref* 5 ? cwt y^w 'TOsi Mi 5 *Ht*T 3 *tc% 
c* fac*r* TO* 9 ^ 2rt«n *ffac=r ®?*t* ’S'lfffH sj^c* nf**Ss *f**i 
fcflWtf TO^TOI^ *f*C$ ^tC*r~ 4 t^ TOtfll *JP 1 t*t**fa 3**31 
TO* TOto^i 3fo* ctotoctmtt *iTO *?cs* *c*r TOcfcjc** 
*$$ *wtft 1 **<* Toot **f*ft* ^m^rrc^n *r**3 iw\ 
TOi 3**i* to* TOiti if* TOre c*rwi c* TO.* vftw 

0^1 3TOTF1* TOrfC** 5t***1 *fa 9 lt«, C*$ Vi® TO* TO 3*1 *f*CT 
f*gt*3 *1 nwfi® TO* i TOc^tw* *TO fa* wf« 
*?ft* 3 *ftr«i L TO *fa* *r® tfTCTW^, c*** **TOf. TO* **t *ih«r i 
fa*, ^ *rc® 3*ttTO TO TO «w.:sf#rf3 *3*1 **t *3c$ *tf**tf*3 
*&*l*t*i to* 3 ^ftctnr «ic*wt TO^tc** *f5s *wc«f* *tw **1 
Wf* TOtft* 3*ft* TOTO TO 1 



(>w**,*>*»R*m i 


8*^ f t 

*hrt^—’WTc*rtr <«t* J- w 

*rWywn *m acs? *ttc?r a, w fsptfr 

5 u-nef ^tfSwi <*trc*, ®^ ***{% «t^cfe ( tcefw?r 

s&c® <ifc* ?n i ®fste w, fafet® «rtt®, Mte 

ffovfc®'® <2t|>3 ^srfa «ttc® f®* ^fiw ^t?5®»ifT® 

*4^ fasro *rt*fto ^Tti^tcefsr ate«i ^fat® *ttw =n f%® ^d>jw 
^f&® evt* <xt fa* wtf nfrc’ttti *f?nrt *it«R, ®f?rt® *tici i oft 
’TO® wc<* ^tc^t ‘■c’ltsi, ?«Tt r T$ 'SlKfc i 

fa<r vPm** cq ^p®*®'® 
^f%*r ®Rt4tFT ^rfac^tcaR *rf5* W<^- 

*tt*c*r to?i*i ®fat® *ttcs i <4^ ^sr® *rt«iffaf«r® srfr 

®TT*ftfa*i 'i).ictfN i) i ^tcJi^ ^ttcfr.tc^ta’T *tfa^ *T?*rt<rc 

®faC® *ITE? 5T1 I Tfyt^l <ffac® *ttC®, Vtltfwn* '2W5S *I*TW 
®fa tftc® *ltra i ^ tf<m ^7f*f5fa9i arffa *tt$c^tc«R ^f5® *nrPf 
w *fc® stftc^ftSRC® fafafc *Pwi c*c*t, <*v *r*t* *H:W*nr 

^ftdywsrc* sittc^tw ^5® aftfaev *r%® ntwi c*K 

fart* *f%® art c*fan> fac*tt *w®t 9 t* “®rci *»ita srfEta 
®t?r i «w areto ^#*®i *rf^ *®*t«T 

^«,*rbR ®fat® «ttc^r ®tsi «rft* i 

*ttCT? f®=rf5 fafeg qfcrl srtc* i ^KFT 

iwt®4i *fan tes ^rfsrfa® *c<r i **r «, w^c® 

~ 4f®f<* c*i. ’H’® **Ttc«p c*t 

^pTfaf^ *%$\ ^f%c^r Wi# *% ^ *nfr f*r f ^^ *%v\ ^ 

"itTW c^fI^t^t ^«r «hWw ^rt^tc® ?r^c® ^tc A <p^c^ 

^rpifflR i 0c®i^ v<i «rf®w » 

<2f«r?f *1?^ *r§c*T, nfr ^f^ai c^, *fw ^^■'ttfir® 

c^ *ft«?r »iW sn&fc® srf^, ®K1 ^c*r <2*nrfa nt^f 

'srrv^f ^f%^i ?ii§t?r ^fa«i *rf^ ^f^i w ^®h®: 

^t«r vizm \ '2fc®n r *tf®® wftt ^p?, c^ 

^6?r ®t^t*T ’ff^s f®>5 ^#41*1 ^ i 

<r^hr *H ®f%c»r ®w ^rt^r nf^i ^c® *rtw i ffwr^r >rt4t«*i®s 

whw w **«fwu #^'fm < iw^t , w^i 



8 •'S 


’iw < 5 ®^ > 2 t<r*r 'tHfrofaTOl c»rfac*ra «, 5 (r 5 t si* 

fafr ^^5 w^*f» ^to^sto - ^c^wn '2tt? *•• "t® 

•* 

TO*. <$% ipus ^S’&nsi nfv to* sfoitc^ i TO to TO 4 
c$ 3ftvt*Vdftr8i TOr * f*?fc TOl stot fro *sffe <ro >*,••• *(t^v 
•rf^c^fc^'T TOTO, <4% *♦• n® to ^wpi aiTOaw 

'Q *TO *tfaTO ■rc^ntvft^nr to TOt® TO ?1 toTOto «*« 
*t® to -rcTOTO 5 ? *i TOt® TOt®$ ®fTO TOTO «ra®* 

^p» *rftre *^to* i **fci*t ffTOi*fj wr wi i 
Marrero w«re*f to®: 4®*r® ^vft TOTOj TOrai ^rrfarscs i 
^ctoto fwji to toi^ TO«i sfaTOj stTOat to®=t i 

^ £JTO $fTO*fr *tf?r5f?R to* oi^ V®r C9, «rTO ^TO®1 >*% 
•SffTO TO®T9 'Stf 49=TS *l"Vf >TC^J ^41 TOTO5 i ^m?i bfTO® 
<2T«rc®T toto TO *froH c^t *rf«T 45 ft=r sfTO®$ ^1 r^sr toti w$\ ?$zv 
^tCT TOft r TO ®fTO « ®tto® TO? TO<j$® TOll ^TO 3Rtc® 
orefl i ^TO TO q? w to s$*r i v£i^ m 9*7 dtf «i TOssh I 
to *& to? sfTO® TOfl w to i TOvcTO *}fi 
«fTO® »|tc?f 9 tf?«l® 7f?TO *1? ‘'tsf Wf TO I 4t ?97 <Sft«r 
7f?t*R i TO^-TOrtfl *rc 4?? ?? ?tTO \$ «TTO «r® TOrfc® 
tov’M <5ts*t =n to 5 ?, ®*w,® ^wf?w?i hc«jt fa?ra ^f?5i *tc?r i 
i4^ac*t ^rf^ *m ^c® ^t?r 

•rfv 5ji w^5 si'ftdLTw 9 tf^ a it c t <if^irc^ i ^^r«r ^5 

«taitt*r ^to *rf^gs «rf«i v ® ^ i ««^?ifc*f ^ntc 9 nr*«rft 

*rjgw *iP& * 1 ® ^*!t 6 rB ^®, ®^rcn^i «r®^?ri 

i ^caHN TOt’h *^hi ^ 

gkvw ^ ®f^?n *rfc^ a. 

prftc^tws? ^^*lfT5» ®firc® *m ^9 1 wrs 

* 

4^c® TO^r® to ^£*1® *rf^ st^r «iw ^ ^11 

TO^ ffi ntc^ ^9td?.c«r «4®vt 9nrf®ftftn >rft- 

c^tc®^ ^rf5® *tirK ^ Md cfc«t 

«rcra*l TO:TO«nr srHld^t^w ®Mre ?cvsr to i 

a ipps TO^finff%am ^fro c^c^r, to^® 

TO* ^$C5 f^fil® TO I ^?tc® <4^ «F3f or, CfJltC® 



8°8 


I 




TO iTOtcto TOfa ^6a®i apsprs ww TO TO *rl i 

^*1 ®w TOc*r i atsto® TOaa «iTOi =n *a, TOta ^5 to 

, w*rf<R *ftc« ^rtfncpR i TOta>*r *tTOi TOai $tstai toft ^fTOR ca 

^TOt's* 3 *to art^faai to* TO-a^n a^r® at^d?,t- 

c«re n *faai ®tstc* TOar TOa® asfaTO wv <fr arf*f5fa?ii TO®, TOta 

’tfe'a fTO® <2f£a ^TO^TO* WC^a I 4®T>1 TO>® 'f^C® 

TOfftsi <£fj?a ^*ia ‘^5 TOa fos to ^TOa *p?a sa av ^*ta 

« 

TO«i *ra?aTO TOc® ar$ai TOtai wj VfatTO ca, *If®® w^ftr® ca aa* 
?wtfir fe**iw aa, TOtai ext TOTO' ^ aa i wTO aTt*tefaai *t£a *nrta 
W< <TO TO, tTO? TOTO’Ta TO^ft^R 5f?«| TOai TOtt* a^TOT 
atCTOtat*ft *ta I 4^ 3RT ^tW*t f -f stTOI tfCTOata TO %^*ttTOa *£p6 
*ak® s^ ^*itTO TOai TOft* atfagi froi aTta*f3faata 

«rfv afaa *wta aro TOfpfti afaca*f *caa i 

xtzvz 9 * a*ri af?r® *ttca ex c*a*r to «*fCThr TOtTO to^c® to 
T$ ca, TOta cTO TO1 TO i TOttaa ataf TO »ito TO aror 
TOc® TOa TOtcaa *rf^ ff% TOcTO ^a®i *r% TO to i aaca aata 
caai TO ca, ®r^N sjiftcv toj 5 ® * favi TOca «ra1a &6a®i *f% TO 
TO I TOa»C*t ^n *fTO opal? TO&TO* *ITO fTO& TO I ^FTO'6 
toto cTOlr® TOfl TO w^tus xzxb TO crosi <B«ttf*t 'S’W 

^tvrff? xtcsiT*. exrua =?t^^i- 

<*tx TO^t*i ffw TO<t^ sit^ i ^s*i*t 3tzx ftf^r® 

TO91 f^cTO «ttc^ i 

TOtw m -a?^ TOf?r to fciT «rfro t career TO 

♦f^cTO , P 5 ti ’iW® ^ f% wr 

* 

TO wx, ^c«r *rc«^ ^af® ztz ® rttc?r i t*ri 

ffa xxvz ^sica ^fV^'l ^tfTO ^a, c^r? »ito Tjrota ^ ^ 

^?3tTO TOtfaa TOa«ii *rfafafe TOf i ^ac-»fa *rMtW«t 

'■HtatOT TOt ^ ’pfaai a^tc^T «*fpr aTO®l a?fac® *rfOR, 

fsiCTO «l^5 aitTO^ ^?r® TOa 5 ? i 



v 

Rwprt ^ W\ sfastc^ | *& ^far5 fa ?— *rt* 

*t^R *rtfac*ra 5(^5 ^*, H 5«r*in fa^i ^ w <*te*t* ^farc *r£fa 

<4*R <ij^f& ^far* CT Tf?Tl R^ 3 ^ CTR ^<5 Rfay ^*r»ifi 

*fcl *ftv i t®* »ten vjj^ Rfe* w* »rt«itflr*t *Hfhri *^*1 

• . 

fasten i *wr fa c*R c*R «?tra «tc*j *iw *w 
^ffe s?fc Rfirai faro, ^fpn *r^ *wni w *itf «rcstt fsfcqsft wt<* 
^fv? Rtfars *itca V3 ft*R *%us i?ra R*tatfe« * *t«rcr R*iRtf $^*1 
«rfc^ i m^s ^fafor ’•rfrmfa^ ?%is »utwton ^rt^t^rff^ stow 
*& *>h ^fro<r Rfo* *trt tor i foft Rfa* *irj to*t <^ «FN 
rcwi * nfv i fofa ww •fficrai* 

*ra % Rf*c®R <n ,« *rr *rcs* 5*$ v«!r, ■aRtwat *i& ^farws *rfo f 
# iferwr i «w « *ppb 5*$ 4<s *s? « «re^tre RRfin c*R 

arortroi* »rtm 5?i. of$ »iw # ^fanr rit$ ^SV* t ait f sr ^g* ^ 
^ f%f*r% Rtffae «tt« ^sr w ^ri Rfa *r *r *t* 

w*r *rm «ttcr i 

^it«it=iwtf»r2r *t«r 4 asc* *iaWi to=? fa* ^tataf *ta- 

*tftns tfR*! frestcinr *fffat<r i RR »trj tor 

CT, CT CTR RRRtrt Rf% V&3 C^FR *Rt< ^*Rf% Rfar® *TtCT *1, 

Tfw *rv w?r ▼find «pr-uT! 5 rr^? R^fPi firm ^ftrc^s 

*itw, c^fR rr« *n i ^?t?r ^t^«i ^ « ^f?r$c??r «*K "tf^ 

«T5T3 TOF «fh®Rt 4^1 Rf^R ^3Tf« ^?, 'Q ^ «|Rr«t *Rr 

> 

rcrt >rfaf%^ i «q^ *r«?R **K nfv Rf559 *m, ^ *r* uf% ^tu 

Thrl ^*f ifhifa i *sr$ trty^ror W^^KNi «rt^ ^if> Rfirai 

ti loop ?rf^rm i ^Rpra a tof ^tc^ '*H*rfe Rfe c>rj? w ftc»nr 
^ >Rror «rfr?w 4tfH arc* fipr* <nw i >ww ^r ^‘^ffwfr’f 

srtpF 4^ R*W«fiT ^rRm fiRtfs R*^c^?r arR i ip <ife 
«rl ^faronr Rttr i c^R W»( ^c*r «q^ ^fwr *rf^t 
sn ^si ^c^sr *ififil>rtw i Rtarf^Rhr ^Tt^itsR ’TRt^r 
R«n rrc 3 ^ aiRstc^r, ^tnm ar^-^fwj R<JRtc^ ^j^rR Rtc^F 

- aw ^fCR Miield" ^R*l CT ^TW ^ 





S •'4* ftwfa | 

» * - 

* t •> 

TO* ^faTtfa wt to, <®t9tc9? r TO< ^f5 tors Rfa?n «ttc* r ^ 

noj TO^fri <®fa® tocw? ^tc**? ait? i ’stfarw w-*fe c?fare to«®i to 
ct, <&% *TO ^far® *?-*dbn® cro c*R afafafc TO* i 

*jc^ ^ T$«tre c®/ c® TO®* ®t^w ®fc ^%? ?fa?tre ®5t9t?1 
.®t®T?TOt ’fcFfafa, 49* <*ffa C 9 STO 9®c? <st9t?1 >•!**. TO TO 

TOt*R *f??i TO* i Rt®?1 wtfa c*fa TON TO fcfae ®&®i 

TO f 1 4* C9C*t'» *CTO TOt* >•)>* *9t? *faTO 9^t?TS TOT 9® 

?cfc, fro to ®PH c® ®st®i Vfac®? **ftro?r 3 T® 5 i *i*^< rto® i fa* 

^ ?>**r «ifa rs ®<®j* ^c®r<3 to *fa* 95»ror c^nsn to? tot fait 

♦tfastfro 9®, ^®t® <7fa®R TOrRfro 9^1 TO* i <*fa ***r TOstfro 
^si TOfttf «rte« ®® ; 4?? Rt9® *^®fa ^*i TOTt939. *c? i 

dft TOJtf^Cf? C9*t 91 <2t*fa, TOR. C99*t TOtN-RtTO 9^®tfa*l, C*fa 
«ITO^ <2tf fa 49* R999 RSTO? *tf?9fa$ 9$®1 TO 49? TOTOfS* TOR 
TOW tfsr® at9«t *fa®l facsf?® *f?®i c*c»r i *tc®r$ c*R v c*R v 
«tTO 91 fa* 9 ! W< 9^J* TOR Rtfa®tC* TO1 ifare TO? I 4^*1 
99* TOtN? RttFfa 4l*fa? ^TOfa *C? I R9 1 # **’TO 
CTO1 * TOR 4tfa$9*l 4 $ fe*OTT 9E9T ,919®fa 4* <9C*C&? TOtW 
JBIW TO« I 

5tfg ®fa?t® ®tfaT9 4^**1 ^ ^fa® R«f9E*ifa ®\CS 9I99t? 5Ff%9t9 ^t9 
^dratci^ i fafa ^9 «r^T 4^fS 99T i TOW ^w?r 

CTO9 «tfa (TTC^C'O *•!** 99, ^TO 9Rlt« C^^C 9 ! «lfa C’TC^'S 

ft? TOR f^C'® TO? I fal TOR ’TOft? w* TOW 

c?^ ^fa ^1 Hfa 5 ? «rt?t«ff 99, fafa in <Pf?9l ^TO^5 9*» 91 *•• 

TOt? HffF faC9tt5^ 9 J f?C : ®C^ l TOh fafa 4 % TOR 9Tf?1 9t? ^9f 

mw ^<>TOR ^f?W C9 C9^ ^?Cf9 TO» 'Q fa^t? 9t^C?? 95TO9? "ffa* « 
faTO TOTO1 RfT®: TO* p,*•,• • *«» ^9 Rfaro? f^cf i TOiR? «ffg* 
9if^ fife, "fro ^TO «ra ffain TOftm w si99 to 
^TO f* *fa^5 TO? 91 I fa< ^T9tOT TOf <£1J? CT TO9^«^? *lTO 
«^or *9^r ’iTOc* ^Pro *fro* TO? «99? R^rss 9« ft^r ^? ’TO «RtTO9 
TOraf^t ^f??® Ttw 1 

fafa faa^ fafa® ®f afttro 9»fa9tw i 4?^ TOl «twt®r% TOffa 

TOR' C«tfa® 9^C9, R9P<5? 9t?1 WTtffaff TOR tftfatfffa 9^9, *«9 



g »4 


cjpprciwu 

^scsts n?w s*fri *w^s stsi ?«r a <*r«ista sfsstc^ toi 
*fsts sfscs i in<K< 5 ^faf&a stsi s*"nf sfs® stunm fsstts fats®' 

S^CS I SltatS <4^ SM *43in®tCS fS^l^fsSttSS CS, <71 nsH s^ns 
SfStflsita S^CTO. *tSf* «Jtffa * ^T5l ’■PTWCT^CV ^Ital sfos I 
*WS ^SS^ 3*f& 3*3,^ S3 sfc t TO *RpNWCT^ cm <*n 

nhs sta<ro> toi sta® cstsfro ntsi sttarocs *tftasrrn sew *% 

* m 

3* fa^tt S*# 'Q 3* fat^fTS S$CS I frttatfSSF WPft 3* *4P6 fofs 

i f ' 

»4tan ^canr s*si cnts* sstw.ws sfsstfscns, f** ^ss cntcs 3tst3 
*sts ^ stfnt^ tos sft i states *tctos 4 fro fH *rr*i stages. 
«4s? tats ^vfsro fsens sc&fc stal ^frstres i sfa <4 s* s*# fst%s 
ss, TOt stan Msstats < 43^1 mw% fsncss ^s sta« nfssrts nttats 
3S nfs* « tafcs * StSi star StS[C^S sfc $fWCSS ^tWsnfS^l *PVJ SFfSSl 
sfa nfos> sttats sjts*fta. <*& ss Wf *fsre nrcss, toi stan fofs 

StSCSS CS ^F*ITM StSS SFfsfl Sf^CSS, ^t*tS S® $fSt* StS 

stfro i 


C*l*r«iC 3 ® I 

sstss-ntcs. <s$stsR snn nSre sts^ls <ncst*% nst< tatfss 

states, cs^jrcro ^sfcss sew nnras i fs^j sjssttr ssfss nst< 

tantsess ss> pi^r® «rctr«R, 4ss t> «ifwr fsntess ^ntstTO 
* • 

C>I^flCW Sta*,ta*ftfS3? stal StCSM ^e^ CS 3TO n?K-ta* ^*f 
Tjk, ^|5, SStS, mw .Si Sst^CStffS <2TS35 sta- 433 C*fe SSV n?t«f 

csgfrescis <iw stages i <4ss fs* f^ntfsncis snssr (cuiiai*) «r^s 
^fssts ^©'Q CS^fTC^ ^C3t«F% I OTJflCS'BC^ S3 S**3< 

ftvt si sssts si’wp; si sf«® w <43? fti stsi tsi s^rs 
^«ff?f?RS*CS C3»ts ^fsts sis «lsr« SSI st&3? stcs I 

«rcss srorMto sst«f ^sst^ 'stfsy® s^src^ » *cs^sw?5<4s srrfsfts« 
«£tts ^SSSlfe^ I Vsi Sft^WfjSF s^sts SCS^ ^StS <4*11st 4SS 

vm € m 'Q s(^3fs^ ssi s^stfss cs, tats stfsstcss ns <nts «♦ sv»* 
^ftatfta s^si ftatc^ fsi «*& «• s^ncss sc si tats tantswi «wr 



8<>tr 


Uv&Vt l 


(>* 5*, 


*Tf5fS C*t55H ^sfo f55H, 51 C*t5 *1 Galeffto *5 sit? I 

*t**T* c*^*c55»*fl5 *tf55^ 5mt5 *f55t5 wv 5f5tf55 *t5K 

Shirts 5tfr, B^rtfa c>w[frwro? nfiwfi 55*5 5**5 aprht«^3f% i 

*r 

c**i?ic5t*55 <$% *w sfaB^hp® ^fc^frir *®t5 55 sst^tcif^ro £ft5i- 
5*faBi enures *n ?fw «w WHtfa *t** *t55t5 **pstC5 

fe«fe*i1* 5*f5C*t5 i 

. > 

'ik'bt 5ftf5«t5 f^tft 5t*5 I ( 'Pallets ) *t5*&C55 ( guncotton ) 
jtfSE* JUH51 ( naptha ) *45t IsflSSr £®*f ( vegetable oil ) farfcfc *f55l 

*&%*{ 555 ft wf fevitw* *t55 i 4% *trK *t*f ^ *5f55t** 
5f*5i c5* b^T« M t«n fcvitra* *» *®t* 5j5 5 ^b t 

i 

^t«ftcir cn^jiws *tf*5i j^pi, *<®sn5 51*^ 45 4^ *5f55T5* 

*ttrK 5twf5 ^p® * 5 *tf 5 B 5^51 f^Rit«t i c*55l t*fttnzr& %5*tt5CB 
*HH *C5* *3 51351 5^51 5ft* I *TC5f5*t5 f55lt* SST*5 3t5t& % 

;jpft*' ( Hyatt brothel«, Aineucun Punter* ), 3^t5E3 5‘t*ft T55t5 
C5t*tc55 f**tfo55 *rf55itf *® c*l5 Wtf 5T55B 5tw, 

’Tfl^l 5»f5CB 5t^5l 51^1^5 5*^5 ( nitrated cotton ) ^5t*t5 
( alcohol ) 45* 5^ fafet* *f5X*5, 45* 4^ fa»H $t5tC55 5t5t5* 
*f?rtf $<t*mf5 *f5£55 I ^5t*t5 51"^® 5 51 51^5 5^4 
fafat, f^m *w«f $5*rfv® 5t5 c>Rtfi cto i 

CJRpiCTS C5 5t*fa* C5»t5 C*t5 *t¥TC«f ^tf** *fc* r *ltW <Bt*t5 ff5*1 


sjfo 45* ^5t5 5t*t5f5* ^5^*1**^* *5tr5*® 5fa5ttl I 5T5tf55 

fstfaf® *31 5t^C* *1ft5 I C5f*5 C5*1 5151^9 55, 

^Etr® ^t*(inra *lf55rt etfBto ^51 ^t»n5 «WW *51 5RC* 
^C* *515 *fa5t3 5* *515 v pft«l 551 *55 ^Jtf? <a^ 

5^CB *rtt«, ^5tc* 5f*B *f55t5 *W ^5tc® *t*tf*«f 5C# *|5K ftfetB *51 
5t^CB ^5 I (7l5gr*C555 *t**f* *®15 5J55tfl 5^51 

^#5tc5, ^5* ^5 ^nm*5 *rftd? hl twp , rtPf (niti ocell close) 

w 

«i!5? 5*15 I • 


C5f5 C*5 5/*«1'5tC*5 C5» C*PjpiC5* ^*5fC5^ Vt*5l> 5^55, 51 *t^ 5^C* 
<£|5FS: 5l|5l 5tC*, 55B? *t5l *C5 t ^5X5 *15155 ^*1 51 *f® 5f®*1 

*t5l 5T^J-*t55 *45T® 55 I ^ ^*1 51 *t*5C* 

( Hljwfft .*51 55 I * , *f55f5 55 ^55 



c*ra»iurs i 8*i 

- 

afar* 9 fwi 9f*9i $»n 9W fnv 

¥f%n *t£rc® *9 i =Tf5Tf^f5^ aft9 ft fete fctro 

*rt ct, $®rt ai *t*rc«f3 ^*r? atere* farat^fsrs « 9^hi w 

**, <?r$ «?afY^ wr *$ >rtffa^f99 atw cnt^ 8 ) 9fa9i otw i 
’ rteft^ft^ at^OT *$ 9tet9fa9 ^tc* 5 ! ^’te i ^1 91 

Wart* arw* feF9T9 93tc9 t^rte'tra 

( nitration ) 9CS I < 4 % «f«lt^t 9fa9t9 »R1 ''TST5 

’itwr wii >iFfte «Rte«rft *%i*\$ 9H®ft erfarci **9tw 

fo9k t&.z's *rtC9 i *rfet*«tes ^tcaf # ^i c^te fac*R ^itcar 4% stfob,- 

^iftEtfer® 9$9i arte* i 9ttfj9 w® <r *R9 *it5» frftte ^91 

*tc*, 4 $ ct ^«rfc s^^n=i^rfT^i fft^ri »rfar, 

atw* $?n *$zv *[^ *fm wi 9t^rc *ttw i 

vb%k to* ^ «tf^«i rtn «rtc^. ex *ftcs 

l &*i\ *> w fan *fa® aftfltc*, ^r^t?r a 91 <£rft A 

<m <r »rt*rfa^fe9 3rtet9 iwl s>* w fiw ate^ ufoitcs ^sfsfa 
s» *it ^'9 ti M (? h, *9 9 i tfftfr h* <m ww* «r» ^J99te ^fl 

«ftt9i <r 9ttr c*r 9t9, (7f^ 9939 »pw »nfNrcn 

^9® ftfete at9999 9te®r 9&C9 *f*9 9fa91 c*»n atwftwta i 4lte*l 

*|«f9 9f99f9 *9 C9fa 9l*t *2tC9t®F9 *v (press) ^1 (oeutrifugal 

machine) *m ^?T| ^ItW I f*Wtf«r« atW f¥»W atW Stfasi 

^BWCT ^^*fC5W efa\ ^SRTrt 

st»rft^r ^n tv i 

^ srr^c^^ vf’ijarc^ i f^«r)^ wi ^9 i «ic^c^ ^t^l 

*»r caf^Rtci^, <R9i^ ww?r g*f ^91 ^ 9 , ^ 

^Rf®fC^S'CST^C 9 ! ff ^91 *9 I ^9t9 ^P* 

C9 ^ClC9 9FWW *p6ai >Rt^ ^ Jci i ^$£*1 ^0} 5R95? W* 

9^91 ^9 I 99 *f99t9 fW ^5 tffwh ‘ilf 5 !^ C 5 1t^tf 5 T9t j r 
* • 

*lt**lW«^ (acidulated potassium pennaiiganate)«4 9'Ql^F f^PT^if'S ^Ff%9l 

*fC9 ^Rt^F <3*raf9 C*ltf«9t^ 9t^ j rr 9 Rt^i> (sodium bisulphite)uQ fSprf^TB 

9F91 ** I c*p{ ^t99tsrf9 «rrft«@r ^9t^t9 (Eu tie Javelle) 9I3Wp5 9^9} 

* • » 

«rtF9l W *n«f 'm ^91 SETf^Cn «r®. ,9 l9 ^^tC9* ^ 9 Wt 

«* 991 *9 I Ol^rc^r 99 9f99t9 99^ *9**1 C^ fe ^ff T Wtt 



van * 


« 

toi i to ^f^mr to ^ to a^ea* a« a* fafcr* *fan 

arfaft® C*K*fa ( felt ) cat^a* fan vt^fro *ta to ( H ydrsmlic Preps ) 

fac'afa® toi vi i *t?rc*f faeMft® affaata aai *»f% fafen arte* 
^aata fatoisfa atfaa ^firai fav CTt^a *ifaat3 to c*ri? «rta® arfvn 
3?nrt* fcv *i*t to farafa® a»?i v, apa*n fatorofa aprK to 
atn i 

TO*aa ^Tt 3 !*! ^aftTfta * Ca Jftai <3^® 

vi ®tatt® to f*fiv«f»r fNitai aaaranta km afae® ai i *t a^a 
fro* aa-aa aafa TO:*ta aft ®ivaft«f fowl 5 t 0 atfi® cafa raa atar 

fall *9 I *% TO ft$ fev *iat«fc® rtTO a*fa91 TOPF 5|lfm 

uti fw® ^fiwl rec*r i ntfi® c*fiiro ^t0a amta to faro toi 
* lfta i asft®rt sfaaw t«stro*r orfal al *lt®*n aril, arte® *ifti i ft aw 
staro ^aati ^atfii® a*faai ®taft® ^p ®w ^tcata ®ai vi i ft *ttaa 
*ffaita ft ta* *rfafa® «rpj aa aa i tata to^q vt^fro ***r 
ai 1795® itll «Tft5 I ««t *1*1 at*! ca 5*0 at®a fafcw 11 *F*\l*% 1C1T 
ft stvi a^a: a^i ®ai vi, cat ^aa* 5 tt*w apn >hwipi toi vi i 
ftxw *T*t «rortM ®fata at®ai nt®ai st^gf^ *tn catfei staca 

c * 

«7fa«t® VI I ft Staaasfa 1^31 aiVT, ®ltf v i UtftTO *1T®al *lt®*11 

®fan ®t0n *r«w vt®,fro m to «r^tta ma *ifav5 

W ^9 I 

i 

^sg« cva»itTO ^%i «tti^, ^ ^Vcv 

^ait59i«t iltw ’ifr® ^<n *itw i cn^iwsa fw 

«to atf^wf *ttf®i"f ^91 v i ft Ft*t TO9 f^St^i ai awtva £»frf fo&*i 

mi i ^n" 9 ! 5t*t «iwt*r eft 5t*i«w th 3 i^i9tc’r ^ 
%HC3F *i« f^f«f vtmfft ftjw few# ^al v i Piqjiire vflt etvr 
3^»^c 4 ifteet ^»r vfvn nt^vr wm w i 

ait W CV3?lt9m 5pf9 v TO. C^Ft^ «fa TtFttsn 9>^l^ta* 
HW9 ftn atwi v, ^«cf9 ^at^5, *1$, ifm aitt^Pt, ?>vr. at«t a* 
t«rt^f9 atai mmfaa «raMla W< ^ai v i talc* an* «tp 
w$s\ atsa? i fTOatstw at«ftaa®s to ca aaa? fwfaa areal 

aw ®tatftacar' 5ft* *tfvrft wn ftv\ areas, asanrra atari *m 
aftatfa® vi an «at 5l?«fa afta aacatca tro ¥fiw aiai 



TOTS I * 8** 

i to^a to*ti wfa ^ tc* *tw8 

«rtrc i ^cto ws c^to^sc^ w ®f**r \sTrtsi cto*t ^fsn ®r^n 

TOJ*f? *t?R ^tC5 Ff»Tl ^1 siftC^ I , Ci *ITO *1Wt*f TO to ^fl 

*nrs to to ^TOf^cTO TOgfac^ c»rg^c«ic5^ jtmi to 

cro a i ^fro«r *n *f9 *n sfa® wfafaev ^c’tfN- ^fares' *ffos vf 

faf«f<s *firai ^to to i tors <4fac<s3 

«f*nfrt* iv&fs Vi i . fawR *ltro ’rtcar^ uiftcfct* fa 'TO 

wfc»R 1 gm cj^twcto ^nfrocTO fwt-r WTO <&m to* 

'ffa® ton ^-ssto gffaro »r* $& ^teg ®rtfTO «fft* 1 

vsurfa ^l ^TOTO a v to wtffayiTO ^f<fr to*i ^tivi, c*t^ >ito 

TO*ltfa »fTOt CTO*THP5 TOT GW TO *ltt?r I VZi 

* • , 

<4TO CTO^ffS? *<TO ^Tt=Tff^«f Wffe ^StfTO *TOC$ I ^ St® TO'® 
TO? ^«TO TO C^W 5 ^ fSTOtt £11® Vt$ I 4 TO Ci ^C*T TOR TOTOfa 

TO ^Ttfas sTOre a, -ststrro sK®j*fcr tot fro «rffac*r ®r 
Vi 1 <$4* stf CTO*KW* wtea v* «r« TO Vi 1 fa®fa to TO 
«ro <rfa *&> wiwi 3R«rs *tf®*n to to 1 ^®ft sto fwAfa wt^si £T8® to. 
8< to v K^i ^V«r *ifro® to to, ^fcjtfa 1 r^cto farHFbr 

^*ff<T»R STO C^fTO *ltf*K *ITO1 ST'Qgl Vi I ^StC® c»r^icw 

TOfira to csfroi Vi) RWTs ^a® <a«rrtta to vtiKw, 'stTO® 

'Stw 9 ftc^ w fs’F'ff ^*i^Vrf% 9tfTOr 

OTR^f Vi, c’f^^s’t ®tcv vftiw TO ^r 1 TO& TOTO's « ^ TO 

^ 3 

a WZi 4*0 fwt VVV, vijTO evV TC3 «•!«»• ^ftf%‘fw^ tgf^S 
vVzv *\Ki 1 w.’ltf^’^taf c>f^»icTO vVzv ^Va 9 ! R» »wwt ^1 

*f*« ^rtc^, ^?fs[ai wn cvvn f^ntfr TOf^ ^fsrR^ 3$®r 1 
cTO frorr TOtnr to ct^pws ftfwi «WRRr 
^1 ftfar vz*fi cn^fre^ «rf« i zwta wti <4* TOfs c^nj^rw^ 
^ntf*r® vti) ^rtc^F 1 ^c*f<i ‘c’^^c'sg- ’it^»ri TO?r 

vfinu Wf*r vvrxtw ’vfii) c^icn f^*i c*na?rn« 

Hi 1 

' W ^TOir ^flrTO, To TO^J ( collars ) CT ^TO ^y fl TO TOtT® 
TO TOtC* »f6® nm TO # TOtre f«Rr ( zino white ) 

f^fif* TOn to ^froi TOU TO^i TO 1 



099*, Dl’irtJli 


*fT®*n um 9^c® **tt99 *rf*r *s9t9t ^f5 «t® *tfN 

•ton *g9frrfc9 fw *9®: ®t9t9 *r«n*c*r *rcfa9 fan *f®»T9 5t*r «rCTt?«t 

<n* *fa9i c**i 99 i ^ w? **i}C99 ® t*, C9*fo49 *?$*! w, C9t®tt99 

99 ^®jtfa 9fatfa9 wki 9^91 <tfc* i ,*^9ic*t ^ «r vtftw 

9tc® ^faai ®w *®rt9C® ^ijt**#* *91 9? i 

<?rc*c9c®9 *®a«? ®T91 aft '$* «T9ci9fa®V&® nfnr *1 i fa* ^9t9 

OTt^Q 9t<ft 9f99tC9 I <399 (P'HIfTWcW jj*it *®re *fa*, C*99l **fc99 

^fJT *3? I® 9£9 I f*^—^91 *f® 99* ?f* ! C^RSD ^9f9 ^97*19 39t95* 

*ftt^tt9*t*r* i *t* ^t=r fasire C9 99* *& ffa 9t*9 9J9*® 99, 

®T9t9 ^’tW 5 TQ aft 9fttfr,fa7^!:9S* 1 9t9t9fa*9«i C9^9ws®9 aft c*rT^ 

^c^mtctf 9c«t& csi 1 *f9t®t^9 i aft *9> ^tc® 99*1 frfef® *ii 99 i 

, • • 

eft 99*1 9?9J9 9T*t9 ^®t9 3E9T9 *faE9, 99 ft9t/^99 *t99«l 

*tf*9l 9t9, <?ft ** ?$ 9$C® 9t9 91, *991 *tt9tf99l (ammonia) 91 9t9*l9 
* 

*ft**9lft® ( sulphur dioxide ) ^*1tfa® 99 I. *ftsft C99^TC9® ?$ 9^£®. 
9t9 91 I fa* $9tt® C99?TC9® ^999 *fat® 4® **f99l ^fa® 99 C9, 
9*®: *ftT*tC9 99*1 'STfcVt 979*® 99 *11 **fc99 9fa9t3 99E9 99C9 

^fafatfafa® ( acetamlid ) 91 & 9t®79 *9 ^*979 9lfK979*® 99 I *9* 
<9*9tt?ft **ft 9799T9 9*91 99 91, ®t9l 9C9, **&99 ^f99f«l faf 5t9 
9»f99t9 *W ft 979*® 9^91 9tE* I -C9 C9 fafat99 *® C99?TC9® 
^Vltfa® 99, C9T* C*ft faf9C99 ^9C9t<t *f99l *^C99 9f99C^ ^ 99* 99t< 
9)9*® 9^91 9tC* I ( glycerine ) 91 ^fa®»9 (acteie acid) 

affa® CBPrtf5=r« fa99 < tf9 5 Tf e ! *^9 9f99C^ 9799t9 *f991 ^^9tfa® 
C 9q^|C9*9 ^pIT9 ft9 *91 99 I 9t9T*1 *91 ^C*79 C9**C9^®9 C<td>^ 
*!9® 9^9tt* I 3Jp9T9 ^fprfsf f*9l C9.99* C9*fTC99l ^9*tfa® 99, 

®T9f91 «2lt9^ *f® 9^91 9tC* I 

*fa(5,* ^faC*9 *tf99ff$ *i C*t9 *T9* 9799t9 *f9C«T C9*»TW5 
*1*9*1 *H®9 9t* 97ft< ^99T99 *91 9fa^®*9tC9 I »9* ’T® ®tt *C* 
!<• ®1* *$* C9t®1 ( caustic soda ) fafafa *f99l 5TT9*I «£|*® , 99. ®T9t9 
«»*''|rci# M* 9*1 *t^rW9 9®*fal*® *f9C® ®T9t9 >!• C99 *t99^ *1^9!*• 
*fa» ( carbon disulphide ) Ftf»T91 9991 9*f9 *T9 ?faC»I vi}*9t9 *t9t9 
«t9 99K *thS9l 9t9, ^9tC* ^'tC5 9tfaf91 lr* fafa *tC9*f9^ ^®tC*T *>• 
9fal1 *faC* f? 99 I ^9tC* w fa^9fa9® { viscolith ) 991 



c 3P ^pTrro,i 8V& 

art* ®® vWf nm, fai **<®ro ®«r <sfa«t arttw^ ^*t* ^^*cfw 
'■if® I ^Thl *tf*® 3*t3, V* 3>1 ^®Ttfc ftfet® *rf*t«r ^1 
^1 >e istffo <at# ** i 

*?* *1 fan *w«f ^vttfa® s^rrts, ®t*i *«fai 

®fast* fam «rwr^r ^ i ^tt*! W5 cactus* *%tcs i 
4% 5 TW **t*<tt=ltt STt* **••• €*Tt=P ‘STf^tfa® *^C®ES I <2fftWRT '& 
*rw s$r® *>,••<> fa ^<^f?® ^c®ss i ^*t**rcr 

*••• sp®, ^- .•• qflfofefi re uw 5f^fS vilf>f5 V*t* fa 

*«,••»••• *5tTf*R *nrW* *fc*t*R s* i ^j^p^rraf *trtf*^=m*^ ^ 
T?, ca^tros fefas -sra® ^fas\ *i*s? ’Tse* c*iT** '2Tf® 9 fTfa® s^t®cs. 
*ff*Nk® *® CTqscsc®* iw^ *t*^® s* ®t*fa *k%*p <*& ^*1* 

<5*1 <ftc^ I fa? ^t’ft CSC*f ¥*TtTsre ( collais artOf *f5, 

«rr^^tf=T 4 <k ^src® «rc=^ afs*ttE^ i **ffacsR w <u*? ^ ^rhr ^® 
*»f**t* ®f=IT tfTfeWRT * *!•'*• S^cj ca^cn® ^T^®'^91 <*V& I <3f®f=R 
*«,.•. <Fstf3 'Q ^*ltfa® S^31 I Tf^^tcn C* Sfa^a f®3f 'Stwft® 

ft ®t j rf x s *rr®*ri ^ ^*i* ^i^tarr^ ^ai **ftr^ i <2tf®- 

**** ft *Ftfa ^® *5 ®tst* tftn **,••• i *Rtft arrts ^fastsf* 

c* *rw c^tficw ^® ft, ®tstc® ft =n> 'ecarfaftfr, 

c*tffy*i\fa ^®nfvf *an ft i c®=i=n <7i*g[®rc?i® =rftf5 swfc ^ 
(*jc3t ^-gs ^fatftt ) *firai *t^rfts=i i terra *trtf*tra sfavdfc 

c^icnc®^ ^nt^Tt^T C*R ^3i i ^Wor? orcH ^ 

f%i:?c«r < 31=1 ^f?Ri =rr=itf^^ srfsT^rr® ^f%?ri ^fw=i i ^® ^tcfc*nr 
«rc=rc^ fa ®t*rf« c?1%i «rtf%?rfc^ i 

arf<r?i =rf ^tf^i^rs ^c«tr ^*rfa=i *rtcai ?®fWi ?r <* 

^c*rc-r «i®tt^=t «mV ^ < tf?t=T 

5Tt^i^ *lfhFl ¥^C® I *Ht<t ^ TO| 

3|^®r wp&* «w ^$e®e 5» «rWPni orM vt «ic=ni'« ®T3tc® 
srt^i (Ti^r^rs ft w wk» +* 1 * 

«wtm f=r®r *^ri j vpitun r ^ »rt®^ f^tw 
^rnr **r ^hin «r#®t^i 3ifir c?m c=rm ^ wf®nt*ft 

3g%» ^Gfl TOW, ®t*n ^C*I f®f=l* <4** S3® dft twf *lf®1C< 




(>* mn i 


8 vs . ftott i 

frorrt ’rfo’t* fafa^s c^j^i *fa*i ^t^tfmc^ ^rufro ^fwi fa*to 

*tsrf$*l c*twscs3 tote® *ttc?R i *t*rtc*r* cm*\ 

c*W ^farltr *ifa®tfsr® *m Wts ** ^rrt i ^frtpra cwc-r c«f*n 

♦ 

*T* c*, <* *mtt* w* *® c* *t**tnr ^*fa to®E^ i 
toTf* tof *f*C»l, fafa uflRS viinm ¥T**t3 *f®IT® *ttRH I 


*T^ I 

fawfa «2tetC^ WT C3C*fa cqf^ sTtSFE^S fa®T ’Tf’Ts^ 

to® CT TCR *WT <2fE*m ^t«fE^?T ^Wl <%?-5 ^fo9l WT* <H 

f 

^ ®t*1 ^f»T^1 C"tt ®?fl »n I fc*«tfa«m ’It’isfa 

*?cn* M^tar to® or =n i <& «f5> « *TCTfir*T* 

fa^tt^ *T®^ ^flf® to®C5 5*T ’Tfasffa «l*t5?l 3tJf to®re i ua^ 

ws cw? c^3 *x®R fawt^re «i®tc® apw *fa*t«r *r* ®t*ri fqag^S 

to^r i tofa 'Zftzw ^mt tor totof i 

*r^s arfaw* «r«rr^ «rr?rtfj ^<3*11 ^tstc^* sr® fo>n *rt« 

fafa* stc»p® ®tsE®s fax’ fc«nr c®fat i «nt *t*T* *rfaalt 

»m?rt* ^ «r*r ^rfatcvr* c*rc-r^ to, ^*fl, *rt*r, f<«i ^3c® ^ s^w sra 

ton c^tf%'® 3? i *t3hr ^rto® n*9 to® *fa erc*t«R 

*rtfa® ** *flC3CH^r c»rfa ®t*1 ^r® sics i oft *^rtc^<i ct *?-r si 

c®t«R csfar^cs ®tsi >it^ nfto^ton «rtc*,i stcs* Wtor ^fatoi 

C^rftol OT851 3*» ®tStS C*tC&* fa®* “fc®«T *fa*1 a W*f «2TtC^ ^t?n ^51 

'^nt^n’TW faf <*ffc^ ^ or««i‘ *% ^ r^»r 

^r^t 5 ® ^dx^^r «fsr7 c^rff <sti*t«rc $ ^11 fa* ^ 

’r^ fa^i c^n «rf9 5H i . , ®«(t9 srtE^^r 

»wmtir to «tft*» ^rfc^ te*\, ft ^fa ^ ^r »rfa# 

»«*5 to *rre i *to. «fafa to® ?f*r^ »rfir *iri to 

*tc*, *t*f to 7 ® ^“f^r ^r® 3^, $t$i 

* ^ 

to® ^ 5r^c»r ’rfT'^t ^®st?r 3« i ^b* tTc*i 

wt* fa ^ tfs ^fafa *f<(* *r^wfrr® fa® *rMt *tw8 to <ftx^i wit** 


?■ ■ 



^orft*hi wtwi wtcw « www wtcur *hntwi ®«n w^c® wtnni or fc®w 
wtfcs ®«i w«®rwi ^fawtfr w'wtwtcwa ®*r TOtr^n wjww® ww i t«fa wwewr 
£®*I, WIWWHt WVTW* WCHj WWWtW «tf*l( i f Wt« ®fantC^ » WCT ® fa$* 
wi^«wrt« *r*f« of»r wM w w* fc®w towk wt«i fan nfa *rf® wfafe* 
«*w wfaw ** wi i ^tcn £«w whit's ®«cwt® fMt*i 

Wf«8CT[ I 'WfW *tfWT* W® C®Tf* *lwHT C?tw W$C® sfs**11® 

*fa®cw: i cwh cwtwwtcw* £®iw *iwtt«hi wtfo ^3® wt*n wtew i 
«r»t®5 ®rtw* £®w wc«n ewi cntfww &fa<? wit* wwhf *it®«l wrt, 

^?tC® stoanne N £»«T rtt«R VflMTW WWW ^*1 W^C® & htenrinv 

Wtfeil 35 i «ft& CWW £®*l WtfWW 3^C*1 ®t3l 3$t® v£ftW CWW ‘stem me 

Wff*W 35 I W$ 35C^W 7®t5 Whp 0*3 t,toa rnu- 31WW® 35‘ ®WT®1® 

wtt^i wpfsjc® p 'wwTtwr fast ^rtfi ^wfw wcwfc wjwwtw cwfat® wt>«ii 

WtW I £fT 5 5 Tf<l *WtW1 CW5 WCW M online faff* S%1 WtC® i W*®3»«fw 

wsswt® £®w w^c® «thi ** «tvtw www ®f^a wits *nrW wtfww ww fcwi 

speim soap, menluulen M»ap <8pff® fwfaW WftW «{f®f%® 3^Hl WtCW», ^$31 
WtWtW ^W® ^fwWTS WWT WTWW® 35 I ®3J®1® $31 efCWW wfc® fwfef® 
wrfwrwi ?w Ftfawi C3^5i 35 i cw w®w cwtw <st®tw c^ftwn 

wfwwi wl-srtw 35 & *nrt* wcw farrtwi ®t3tc® irrfwwi f*rcw c*rr^ wi ww i 
^cwch 5i-^twrcw 5i--!rrc^ cnr^i wfwcw ^ «i<m ®twtw c^twi wi 

W»*1 I 

'WCWCWf ^r^W® Wlcww CW, wtcww C®W 'Q «fttw, W >£f^r® ¥WWT?r SC’WW 

« CWtWT v I «Tfr® <?W WTClff cwt^tw fwtw Wfw CWW wc®w ww I * fow wtwtcww 

« 

ewen »nww wtw 4^1 ^i wtc^ i wtcww wi c®w wtw «iwr® 
wsf!iwrw W5J C^?r$ »fwn ?fTCWW W1 I #W«f ®tWC®W WtWT, WtWtWtW 

^f® ^ctr»r wr®t® 'wtw-cWfs wtcww wtw fft w*ic«frw «rar 
wiww® ww «itwwt «fw wt^ i wfaw ^**wtWT wc«ti ^ifwwtci 
wtc^ wiww* w^wi*ttcwi »w orc*rwwrw?cwtcW's, 

srtCTfwVpl <WW Wtw ^tew Wtfl W5-^5W C»rfCW wt^ W1 I ^ 

WW*T Wtw W^t® «f^W wtw W^WI ww u ®wr®t® nt^w 'WW^fw 
cwtfll Wlc®^ wtw '4^® W^Wl Wtc® I Wt^FW UltW ^ 

CWfrfS w* W«1 WtCWW WtW <33® I ^WTW ^WT «fhl *•!%« WW'%1^1 I 
Witwtww €W5*r .«rc®jw»_^ltcw a *tfwwtw W^W WTWW® ®WW wit ^ 'S'feww 



8 (>* ^ W1 » 

Tfa *K$$t® tv®TO tfa ®rcfnr «rt *r®® t^c® 

M 

*ttt* i ^ 9? »r?rc^f mrra* c* T®®r *f&i tit froRH ^faTlrt ti, w* 
w* ®trr ®®m«rfa® firm ^tcAcH ®t*i 5*1 ®?n tt i f®® ®tti *n ®nm 
9fa *rJ* w ®faqm «Ny famfir® ts ®ro t&t Tfasr c*rm 
®®®fci, «i«-wf® frrffa® T^t® *rrra i ^orW arofa *itm cwt 

* 

®rf* c®t«* cm cm ^ c*ppt «*w i. cm cmra <£r?f® 

$T*ttf®® *r®firm ^t?to m « 2 Hrs. ®f$m ®5*r *i«if®® t* <*cm ^ti 

®tc&9 *ffsm m®® tt i <ff*fT^c® mi ^(tm ®9i tt ®tm 

®®® mcq c®f* mm *gfm «2fTf5* 5*1 ®fm <x ^fsr »rf®* arm t* 

« 

^ti uq^fg ?ar i mtm cm f®fa, *ifm f®*r ^f® 

Wr H® tevw ^*ii «rtc® i *t®®* ft®? 9fa «*icm fafort" 

£®»r Ttfes t$® ®tTi t^c® £*t®r frfctV »aicmji ffat® m o re^n 
t$®, f®* ^fa®t**r f®f®r n® focm sstft ts 49? ®tm £*»* fafrti 
facm m «r®® tt i ®t®tfa® ftm 9tTl «mm ^fmr mr ®fT1 
fmm 'ffa* *ifmtm fmTfa® T9 l 4**f 4Cm *ttm f®n;<i 
«*®t9 ®tTl *imt ^s^f® t^c 9 i ^*r®i Hf^s ^f®9 ws cr 9®*r 
^*t®m9 starm ®trt9 mm ^rf%®.^pitfj i 

nt*s®i cm m ^c® m® a t®®* 5*m^ <st®® ^ ®m* ^ 

t%r®f^ i «it^ ^9f 0?t®h 5rtc^ m ^c® <2l®® 

*tc* i «r® ^ Ftwft ^r®i wi *rrf^m‘«r5n <2t®f® 

<?ft^5* Ttfusft «r^rs 5*j®t® «r® cm ^r 5^, ^ ^r, f®f5* ^f® 
^ ^ 5*tc^® ®t® ®^c® ^ »w «2f®® ^ 1 ’Rp? «i®t*r 

rt® f®fa viv «rtr^ c®^®* «*nar ^t®i ^c®rr 

?Wh» * 5^1 <rtc® 1 tsk 5r®^tf5r ®®®*r ®tc^ 51^1 ^c®® aitf®?* cm? 
wt® *?* -^t®i ^rNf«* <ttc® 1 

^rr?r ®® ^® ®f$® ^c®r ^W?r ®t5*?*ri, fwi, < 2 ^® 

ct 5*®®* «rc®t«rr *tf%®r®5 3 ^ M$i ^c® Wlimr ®t*r mrfa 

«r®® 1 ®t«rhr*t®s *®® «r^f® ^®®i WHl 3rct®*r nf*r®rv 

^c® & «r®® 1 . *tptf «rrr*rf9®t9 c®rrc®9t® <& ®*®®r ^"f 

c®f®!91 fir®, f®^ uq-src** fTwm m ^3?t?r Tt?1 WCT19*5*t**1 <2TWr®5* »*t< r 9® 
t^ci 1 ®tc®9 ifefcfcr m^fitc’f c9 ®rW** T*r, c-fl 

®1^J 9<«,®®t® «*tit 3ft9l ®T®I* T9 » ®TT®t® 9*t»rt*»C®9 ^®tTtl 



| 


ntnr ^n? ^tn *tw 

§f*tre ( straw hat-* ) nt^S fare ntCS* ^$1 n'tnl «ttFF I 

W’fNft' Ft*T5l S'tre <R «lt^1 £T3% ^ 'OTfCW v*l^ n^ssr!"® 

^Nt «W ntntF® ^*1 *rt*rto ^ *t^1 ^5 v 3* *l®r^ nn I 'Stfc’rftw 

few ^c*rr?r ^ ^t?r« nm« *n i ofnsnrt 

, «Ttfcl facnH ^tnvNtafem jftw, cn ^mc«i ^$1 • <snre 
w otnren $cn ^tet<r «W&n n^scs i 

>t W’SRI, ^Ttf? I-inifl.i-s v 2 f 3 ^ 5*r i ^?n 

*tf%C*tt<R'K« «l$t® «lcW <PtC<T 4^ IVinyla^ *nTTO« S3 | 

^tf^^t<T ®?37 <R transfer ^HC^r <.*H1 $3, Km^lass c*^ '&%'S ^f^tiT 

^ • J 

4n*f5 ^*wn«i i afanffe ^f<snn «m*R ^<^?i ^«rtw ^sft^ *rw 

^c® 4^ i*W-f I t nii»I.iss <*fnS *PW, f** T?51 ^^"r.^rgys 3fa$W =tt* | 

njfa*t*f nfr 4^ Tsinyl.f-s *T3S fTO nWfCnt*ft *=T ^t^l 

3t?Ri cncm <r ?faa vsj^St 's^gp *f«* *ttctH i 4WT fars^ isino-. 
ias«i snj® s^ot «it<f f«OTf ^3ts ^si n>f<rrR V3tn^l i 

c*ft*r ct *rv*r £»*r-.2rnfa 'srtc^ -anrcnr ‘tfcp'f 
^w* cnf^tj i 43 3f*p*r vrosn £s*r 4t?c*r fawn ^ s3 ? n nrre 
^r^f<T's mt i nw fo^nfac-iRi ^ £$*r nun 

ntocnn ctsw 3 Tt<R ^ra^cs 5 ** 3f%*r =rtw nRts cn^n 

v*rc3t«f^ *rtf*p5 n*3t3> 'iKn i fn»« ntnw^r ^r cn?sn fnwt^ 

-5wc*f ^^3 cwt w =rrt i fnawc^t^fn <srf% 

c®ttcn» ft c^rc»r< «t<Nc3R ^ 

ntfocn i 

j 

<2Rn» *ttfc c^n c<py nf«ir® cn, ’Rtn ^Ntcnir 

* • 

cncr cn c^rtc^ ^f^ntc 6 ! <115 sn, 

^n=T =Tfn^ ^ *1% C¥t«tt?I 

<• 

cn oiwM c?c“T vtef’tsi T fo* c^fel ^r^c^r cn «ii^ 

nt^c^ nfcn. ^fni 'ns'fcn^’ncnt^W’fcn n*nn *t^nn 
ntni <2tf®*ta Tfirntc^ i *2#fc 9 t , sFi c*fi*R ^n^R3 n^?itc5 i 

4bt® W3 5tf^l i nrntr^ n^c«<r nt"f 

ff% nn ^»tntn «rrn9^ i ^‘f^'fe ncnfe csfci *Ffazvz^ i 
^tntm *m tVGtvj cw r cn «w^fc^ ntc^n fr nn> f-rvi n^fnntn 



8>V- ' 

®«tt* ®^C® C®ft$ I <XC4 ^T^TTTO 

^fimi W»* StPHT §*f®S TOC&fcl | fa® 43RT ^«farcfot ®fa® 

ore** c«rfat®^ csfci i ®w ®c*ti orc-rs 

«i®fa <jffa® *tt«r i fa*ra ®W«ror ®fa 

' • i 

ftfa® «nfrrt?r ^t®* nsst 5 * ^ ^f%*rrs **m ®«if®;«a®fil c 5 Pf'*tt 5 ?l r <*rfat&® 

®fa*trt^ i *ift*c*l 'flw fcwfiffc ®f®t® wfafa 

«rtfare i fa® ^ «fefa jft* $* ®i <&ots *rtstc® ^*twi ®i ** c>i 

®® ®nt® ^8«i i ®tc®?r ct *i®5t V?*r ®f«jtcri ^*ic*rhft ®w 

c®f»rai ®i fro ®t*i s^c® ^fafa® to «ti® ^fac® ’ttfac^Kws 

3 ®® ®®® ’U’PitORr sifafct 3^c® *ttc?r *ro ®nrfai ^ OTtc®* ®tfa®i r4tc®s 

§*rfa *ttra i ^rrfastfa^ fawiOT RTc®t5*rft <*& ®ttr totto* 

« 

*i®*® *tf$tt® wr ^tc^rt^rt *q ®t*cta i 

^)fa®®fa 3C«tt*it«rrr?i i 


b^{« *i$*r 'Q ® fa *rfai 

c®t=T ^*tw fafwrc®® **®” ^t=T^ CTfa® ^«rt® fsfasfac®* *r$® 

*rif*rtf®F fan i fafa ^*cfcc®i *&<&$ > *fki sfac®?r 

®WT *tfat® I CTtfc * fro « C®C®® *TO<T ^C«fT C®t® ^1 

TOtCTt® ®firal ®fWE® CT C¥t® ®®CT *lf$« fare fa$® ®f%hs 

ntfst® 3 * i -ofascn fafa *[fct?r *t?r *$1, afcw *r<r«<si? nfa ^ ?fac®n i 

nwrft ®fa*ra tc^wr *ifr n"*t/f nrfac® *ttfrc®n i ‘®[t» 'st^l 
1 « 

®if® i£tt«r®i ^?r|Bft wi >2^®% oq^y whr ^ ^st, ti 

^^<11 ^» f®f^ *rt& *»tOT, ^?rt ^pftij ^’fsfH?r, 

^s i fafa i ^Kr f®Pf ®^rit^ ®t^i 

.Bwt 5 ^ •®ft®t 5 i *fft® ypn® 5 ! a rrc»rr^i ®fiwi or® 
*lf?i®rir ®tc^ cwt® ®H®| ^f?rc®® ?l c®H ^c®?r ®fe ®Wtr ^®®i 
iftitc® ®Rhi f®(® ®f%c® ’fft^r®® c% ®N1 ®f®c® w®j^ 

Wfi ®$s® i 



i 8>*> 

* » 

4% «r^5 TO? c#r mu w to»r[ w'wr 

atfTO® i $tcbr nTOfw ^1 $TTO 

$tTO <nt nfa* *iTOfi ^flc® 3 ? i *f®fa eft®!* *TOtt*f 

W*f Ttt® 3 ? 4m sit 3 ? ^fift® 3 ? C*f W*l^ TOT* >f® *R®f*ffl TO5 TOtc® 

fTO ^tro cTO fa*®* to i fTO ®TTO$ TOrif *rf®** fa*£ stfape 

f^®r •n i *<fa cro afcTO.^i tot c**s TOtc* fatH* toTO *firai.f*rroi 

TOc® 3 ? c*, f®fa fa*it*M*»*t ®Trt *f|® TOt® TOt* 3 ? **fat® TOit* *sfa*l- 

CTO fTO *1 fat® ®^ f®fa ifat® 3 ? c*f TOtn 4*fa ®tc* 

*ffa *>f*t® To 3 ? i fafa-TOt® 3 ? dr— b, TO*j ’j&t* 3 i*rr 3 ft * sttTOW 

TO 3 ? m*s TO? *3fa <ro *ra*«t TO*i s^* totsc* ^ctt 

» 

to 4m f f®t® c«rtfa$ s$*i *t* i <$* ntf®* *?fa*l TO wtc® f®fa 
fron TOt® 3 ? i • «w .to* c^3 cw ®tt* TO **fac® To 3 ? TO, 
TO fa'f 3 ?'® TO1 TO C3 TOt® 3 ? ^11 TOTff Tim *p: faTOI 
®fat*r, f®fa <stTO Nw ^fk® 3 ? 4m *fac®s* TOfa** f^*?®i 'a 
TOTtcn* totTO c^tc^p TOt* *f® TO TOt® nfc?r m i fafa TO« ®ft* 3 ? 

■Rt^ u, TOt* ^* cTO TOsf* ®f3^ fat*r*5 ^t®^ 4% TO 3 fc\® 
i 

eft ®!* 3 ^TO *lf®« *ttTO TO^t® *lttTO U, CTO *$TO ^'TTTO *£& 
^fTO TO**1 TO? TO** *1 ’iTOt 3 ? ^***tC* ® 1 t^ ***1 4m *IC®T 
TOfir CTO ^1 ^iTOv # Hf^c^i «pm I W^ 3 ? TO3 ( »'*tina ) 

TO 'Q «tTO ^lTOtf<r^l *%vs %^\ "’i^ Vtos <! it^1 i 
c^^«t c^t 3 ? * 3 ^ miiu\ ^ft§ wsi m* ^cs^ 

4m f^ f sfTO v iTO ^faf^ ^rtw, TO 1 

^ TO 3 ? Nto.TO's TOifii® TO *& 15ft sr^r^csi $ 

TO 5 ? TOa c?i*i ^1 TO ^t^ci *®tCTOf 

f^ cn*n »f|W5 ^1 *&'** ^ TO 

«(f® faTO 4m lf^i s ltC 3 ? , G, IFfaC 1 ®. *ltOT ^1, *TOC® 

*TO.^c*! TO i • 

“5»”— siTOfa TO51 3 ? a frTO f^c®? 3 ? i ^®tTO ’It 3 ?’! c*foj 

frvf *itc5s- • ^StTO TO 5 ^ «w 

'f^r, 5 Tff^®r ^Rtc^rfsTO 'SfTO l ff^Fa *f$® ® 1?1 

TO fa i 



to to ’torn 


S\° fasyft 

jfcrfa* tog <£m<5s *tr 3 ®, w s&Hfap 

«rerfto *K®1 «n« itotto* »w c*rt to w’toto'ffv «■itorfv 
*Hjc ^tors to, ^tw^ ’ttsi *to sstsrfe *rto ^1 <2ff®» 
*?to 'q c<rrf*r^ *&?n «rtto 1 * nfa ww tvftto «f?ft 

<1ta sri I fto *f*R *Ttof 4*1*1 fofto 'S 'fatf® *TtC® *ttC* I ^*1 
Ttt’t 1IW C^Ffa W *F*f *37# ^1 vito’J I 

3t* 3C®1^ C*to** «T* fcltotol.^C® fsft ^rW*J TO *IJ> fe*R 1 
^tc«r3 $737* *fto *rf^ «to?nRr to i * c^*fl fcfwtoi 

to ^fintapi c* it =rc«o’c^f5^ *rft? 3*to* c?\$ *i7c<<r 

*ftos 3to®3 *&P «I7C*S I ‘V’— sjTfTO* c*to7*3rr* wtf%«- 

• • 

^StW\( chorioditis ) ^tsfto I * 4^ *^7* ^®7$ #7® ^ I to=T 

^<r ^^rNt ^ csto (ic-tina) i ,4t c*to* «w yitos *ntot* 

3 to (macular region) I ^S* ^-'ftf® ®f$7* 4^ *TJto7* 3 to Wt 

^ I 4^ *TM* ^ ^Tto7* <S}CW*r W*f 3^31 *rf5c*I *1*, ’TTOTC5 Cffl 
to *tt% ^fat® «rto ^sfTO ^f<5 TOT^ TO7iH52 ^F§*ff^ «T®7$ 

?Ft #^*n 305 ^rf>, to ^ ^tots apto® cs^i ^fat*r *rf^ ^*fs ’sfa®? 
k ^\ i < •* , ”—*i*Nwa wfifata c* wpfii 3f®m 3tof*r® ^gt 

Tf“i^ <ptot<[ ^3^5* *SCS ( fmnsy part of tliu retina ) \5f^} fasfc 

to to. 4*? ®^7* f*«*f CTO7*t3 4*fc| Tf73 31 3^* 3^*1 ffitfto l 
TO s*js to to 3*3 >q ^ to, %*u '^7t^^t<T ^rc?*r <x *r 

V|{%^ \q «TOI to I Tf’M NTt^^Tfif <£JC?C-r^ Cfrf5^1 ’SI^SI 

to ,1to i 3j$TO qpait’rs c^i catoc^r 

cq c^ ^tuc® C3*t*r ^fto?r *r®ft 
^?t, ^itoc 5 ^ to ^c-r^i f^psi ^?n ^rtc^ i 

f«fs» toi i ^5t^f<T ^ *to* 

’Tt«(t?l € t®5 ! | ^r® ^Rt5*!tRI C^f^l to 

«ito^ ^^*1 ^szt f*rf^® ^ ^r^rr 

yc*\ rixiu*? part'll ^?T| toto *fto to « «r?CT 

sttoto cn^ *rtetc*?7 $ ^ i to to 

vq ,^t®tto to 1 ^teto 

*l5«t to i ^ ’Tt^twj feft ^rsitvrt’T w orf^rc® 
i ^c*i toi*i wf^ 4 ! ppr ^-*rto J3® «w? ^itto ®tto 



vQ *lfe I 8^0 

i ^ TOs arcc^rt *ffat*ft® ® to? i TO TOft c®R «i®c®? 
rj^t^r 5 t*rm*T $8*tt® ®f? ®l?i *$c®r <?r$ ri^R TOR *t?% TO's $ t$c? 
TO fa® f^sfa *$*1 uq®f5 TO C??1 ?ft?| <TO®T® ?^C? t 

TOR *[&t? srjw® c®^ ®R?| TO’®®®TO 3® TO® ®af ?R, ®T?i 
?^t*r TOfa ?® ?**st V&c® ®tf®c? f tor $frTOp« ®<n faj^c® ®®t 
, *ra®? ?TO srtfac? i *w *j?fs? c*m ®Hfc cTOt® TO?, ^*tc?? 
4?s fTO? TOv ®t?l *rc*wi TO®?, wc?? *ufa* TO® *?5i®? *^?i 

f i 

R?rtc? TOtc®? *f?fa c?to* ■sn&’tsTOr ?$t? i TO ^fcTOt® ftfTO ®?i 
?r TOte TO?i 4®^ ?tR TOt?*r ®f?3i arfsr to® *?®? arcvr jft 
®f??R ®rt srr® c^&i ®f?, ®t?i ®^c*r ?fc? ape? 4® 1 ! ^tw ^c®*f 
®R?i TO 4?? aw 5 ? apt?*TO *Jb l ^®®tc*r c?ftc® *rrf? i *ip& 

arrtol ®fstc® ^ot-®ri TOto i firfwrcro ?ft?l?ft® 5 rc? 
^?r? Rtto ?rtoi cTO ®R1 ^pt®: f??& ?$c»r tor TO 5 ? =3®^ >nto1 
*$?i TO® i c®r c®R «t®*R ®®t?TO TOR ?tRri 
TO® i 4*? fa tor fa®H *RN 4?? «Rif5? ®Ri »?fa® nTO TOTO*i 
®f?t® to? i ^f§ TOsTO^fc ?3?R wf ?$? c?ft?R ®* a **—?tor 
facr? *\&i ?S?rfac»rc, ®tc*t TOr? ?JRTO syro*? TO to *ta®9 
^foifto l TOR ®t?R *tr® TO? 5^g? TO 5 ^® 5155 TO®1 
TO*!®? to tosi TfRf 6 ! «[®t® ^CTO "ff^ TORI faf TO 

<it?^tto i ^TO f**i a *ftro ^TO *rjp: 

TO ^tc® •TO®, ^ *HTO ’itTO^fT f®f^ c&) TO^l ®t?t?r "ffv TO 

TOr® ztw f^c®r^ i 

TOtto "ff^ Rf*f^ c®!-tc^ Ri»r C5«i TOwi TO *rr > ^W 

uj?p *j?fW '-<* %+ ^f%R® TO^ ^®sf5i srtfoc® *itzm, «n®- 

TO»i TOc® *tt«r i f®® ®fc*lTOs TO®®^ c®ii ®firai «is ts #K 
*t?r^TO 8-i4• TOf^i® f®fc®^ TO TOc® TO 5 ! *111 
TO*»rr^ ^ ^ OT TO®ferTO ‘fl^^tcar c?Rc® TO?, 

®tJ?l C?n^ TOc® TO1 TO I »4®eR ft® «f?sj *t^^r TO ®ft?T? »TO *8® 

4®f5 *f5f® «j<r® «<n c«rftc® nt?l 3FC? ’IC® »IW TORT, ®f®J ^?=T 

f® ®®*® ®?® «4®®tt»r orftc®. ft®i ®c? i to® ®TTO ®R®te 
TO®® ^®tft® ?tc® ft®i ®c? i f®f®vi®«ri ?ft?i TO® 5 ? c? ®t®tR® 
®?r ^®®tc»i mvi w TOrt® cTOc® *rfi? *n i ?ft <4® 



(>* **, wji i 


8*A froto i 

^ **, ^®t*i *&t*r **? ^*1 wi *t*i i&f 
*tf*sc*nr fim c* c«itc* c*tw*t *^pt, c*fe *rt*tt*r oph 
TO, C* TO1 «PTO* 4** CT& ’•ffe* WfSt* *t**^ 

■ftw 5 * tiffi’i *T<fr*n c* ^®tVs: c*ts&n ^rftt** ’tumw 5*t* i 


*mr i 

*.• to* fw*r fafaS *S*i *f**ft^, 

<4*? <st*tc** *i ^t*i »fon -rfaw ^TOts^ i 

to* cwTtfetffol u&rot ^raffc 1 ** «s»8«P5's «i**f ^finn awfcw 
*fo{ f***t to* fat *fii*t* csfci i ^ *rf*«TO* 5(c<ii 

atfsTOTC SfTO* STSTfafe (Cnptcjn of Groningen) *T*T»tf5 *?R*t 

**% *fatct*i i <^fl#l s T csntfec^stw ^ w* 5 rt*rf3> >ft=itsr csfci 

t 

*fa*t I f** sreftfe 4 f**W <il^W* « *^ffe»R 

<aret TOt*' *Jtf**t* *s fawn ^tt 9 !* apitJ or®** c*, 

$t*T* *fst* tftetv *$$\ *tf^ift$ i 

3 *tt«* ^ ^?*tTO c* w ^ *tf«« csfci *f*t- 3 t^ cnt *W3 

c*rtt** ^«rf^ «t!it?Tf<T TO W»rw *Tt*fa i. 1>tTO *fF® 

at* * 1 ** i ^<*rm £*35tfa* ®r»l 

**f®T C*tt»lfSf& '« CTOt^fS ( Royal Society and Atnro- 

nomical Society) $tTO at* *3t«t* TO <Sf*«t TOTOS 5 * t 

toIcto *TOf«r$ , ®t?i ^<rtr«t to i hfr* at* *f*t** 

TOi <a^5 «rt*»t‘<fl** 4* *nr*r c* ^Tcto ^r*tfa? ftfat*^ ^j% *rftat^ TOT* 
c*r*i ^srfsttf if^r® ntt*^ i faft a sp^ ^ 

* *P(^ ^tt%* ’tf*'® <5t*t* 3 ft*t5T?fl .WttrffiltST* *Cfst fBf* sftfttf I 

*tm ^n«tr ^f! «ft^ 4*? '^Jtt?tf®I^ %t *Jtt5ft®t* 5?5TC* >*t 

ats«t ^rr i «t*tm f*F®f ^»tf5W fwtfr* ^t* 5 * ?t»r ^ftr vfav&n i 
tw **«3F* ^tt»i* «*tt4*r btfif^irtit *tir* to srf*y 
«r* affofe *5f i *fp^r C* *OT ^t<T c*i^im 

mo *: ^c*r ^ww «it* ** w* Vtn to i *iHitfat , 5 f**rt , » 



1 ’fVRf gj'Ht (Seven YemV Win) oqt Tfsr ^g* OfFt ^Jt ^Ji*p5 

f%*T I *& ’PfW *tC*ft®Rf ^ «ot9 gjt*tt?T stc® ^f%C® 5t*1 *t* 

C*, jfe $t*CN ^ I 'tfSfSl «R^t W( «T*FT 

c^, ^tc4c^nr c»rfc^ wit Nft* c®ft ®fac® 

*itfto c^rri ®tsrf<r cro *ff^ =nt, ®*g $tstgi W *fe vs *tfaafa >rr«ft 
stc® $MC* ^iTOfa® Br9> ^f%C«PT l <3US'® ^$t*tC* 

^I’t’tffs® ^*1 w *rft, f®fat ir$ *tc® *t*rtR ^c^sr i *TC3TO5 *t 
^T sre Tf^ cr* "ftfi ntsms* ti$ *W ^□jt*i nr^-fatai f®fa $tsts 
*ffiw *rfip8Tt 5 r®firc®ra <ro fa®tw cnH^rj ^*r®:t *n *vt i *i 
ii«b- ^r: ^sre^r f®fa t?*ra ’itsii . 

i • 

f®fa ait to *tc® a c* Ytw *tf*TO ^f5r*n c^tt*tf^t®rc ® ent to* 
f®fa fa fa ^far ^tfat*rc, ®t*ft*®!fa®i fsft^F-r 51 ®m* tt?*rrtf^r- 
gt5 i ait gteg* to fafa 

apRt* *Sfa3fa fafafa^fa (Durlmm Militia) '<TO? *C®re gf® fa*FC*?r *fHT 

^firaTfac®! 5 * i ^ 55 , STtfrofar, 5*0^1$, £faf® TtR fa***tn 

gmtfl 5t*r^PC*t ^i^pt ®fa*t%*rc 1 ajsRfa >< 1*8 5 : «mr fafa 
^rfC^tsfC*^ <2f®Tft3g ^f*5® ’PfaStfacaR u fjeJKTO 

gEsfasi gntratfro® w*fa *f**i ^tfgtaR t gfa TO 5 ; 

fwffa®fa cnt*itt»i ^*i%5 3t*tfa®i, c*i$ to* ^trfa ®«tf* 

*1? «3f^«I I 

Tft«r?r ^srr^wiT tTw^ f*5rt® f*rfs» ^evar ^fTO w 
®f?rt»r c^ *tcw f^g? ^*1 *t»r® 

I J 0|^c5 f®fg wQ^&l Yt*t *!W ^f®fw ^PPl !• ^TtOrff»R 
^frow 5Tc^tTOV c*czs ^f^® ^*1 ^®t»rw »p?t® TO<i 

fa5js*l ^c«r 1 «if%®rt* f^®r ct *tt^fw?r c^<t Ttra «r«sf^ f®t^s 

gtc5 c 5 r$g*f gflc® 'Q 1 f^pg ®w^r ^ «tW*pi ^*r 

w gtt 1 f®fa ait ’f’TW ®tc% g*$«rft 5tf®c®»r ojg? 

apt? ®froc® ^fc^nr c«rrtf®f^wi ®trti ^rnt^ Vi ^s5 

\t*1 ^fk»rc 1 

^tc4^ aitgc’T^c®^ to 'Q «*rtc«it*rrw® ^ 

st*1 5tf®C»T«TOt^TO *tt^C®5T, ®t5ttcWTtf®*5t^ *ttC^ 
wtftm 1 ¥t^r cw8^i 5f%c® "tnn.’it* c* «wci- 



(>* m TOT1 i 


sks Iwm i 

stcara iwt fefa ^<3 n item Hc^ra &vs «ito *rfec«i n, 
^**rtfH $t«rfi csrrTf^sHt^r •ttc^i <2fit? ^si itm faft cm 

itit3J itit2i to i*Erai ‘*r$c3i i **r®:*!i fafa ficsr^fo 

^Slfal (reflecting telescope) 3FsVfalt1 «F^ Cb&l »ltPfC»R I fa* 

hci *rt$fa «wt*f»r «tfHi fH i facros ^ icsr ci 

Hi ITH® «J1V?3J 'Q I ^Ftcef^ fafa flflH 

^^f5 Hi ’ftCT icitfam *f*t*r* i fefi ci fen Hi *finn 

* . 

faPFr, «re«rMi *nrc« i$c*r tsta c=iTf®T^ froi '®r«nra=r th 
* I 4 frol TOW CWI ^fH TOJ* ^ *tf$ I 
SPItTOTOl Iftafc fwi Hi 13 Tfcl ^11"5 HC^II ¥tC&1 *$(M 
to* iicittt csrHr w? *i*8*r«c*jf*T5 Hi «nrs 

H*fl ItC* I H&fa n foslfa* ^Iffac - ® Hl1J1?i$‘l^TO Hlfa* 

*iTO cTOi«tti Hi n i ^to*t toi 41 s fan i?fa-ti 

4 

TO <fl^3Rn faTO toi ircitcif Hi *•*« i cwn^ ^^ mi 
i^* cm , H&to *tc*r TOii Hitci to* 5 oq^ *pp& Hci* 1&1 

»2fTO TOl FfiTfl TOlCUC^ I TOlfaTO "Slew* (kiiowl edjrp) itl* 
flirts *lfaB^tfl 4*1t* ^ TO* ifaTO TOltfo^ l^tfH t 1 

^ItC® flirts TOlfarCI ( Ymkes OliBfi-vsitioy ) .1 <2fTO9 Hi 

ifntc^ TOti fHtl i^l^cn fi?$ TOi 1 yrrtq ctHi * 1*5 *fntf*c*R 
TOtl *lfH 4 % SfTO Hell fHtl tflt^fa 1N%T*4^ C3 1tC*fa 
Hi <8T^ _f%^ j \% Hi fHtC«fir «f*t« <8T^t« 

Wtf^ 1 Hclff Hi *> v<ji? ^?rfir 

^ Hi 11 I Cl W ""ftl” TO ( grindijiif Jools ) ^ Hi 
^^rtf^^r, 'stz «ifi^ 1 

<8Kci ci ci i»f% ^t?n ^r^cii ^p?i , 'e fw H^i itc^^t^tc??r 
irit’W iln ^finri ^t?n f^- <£r^tci iti^5 ^1 itcif ifi^ 
Hci 1 <2{ici ^tf5 ci^ci* 1*^*1 fic^i ^ i»%i tc5 
T5tf«T?r1 9TS11 W t Trptftxiii* ^f5c^ *> 1 C« C¥f%H 1 ?tC 1 

* sirkrt 'Brt^ff ?i>9C5fnf “Ro> «J Socitfdy" stifHte ^srtr^ ^nsrttr itit 

4fa x itir^«sn sis'hjt =mi* flirts -af’w 5T5^« 

wt 'srtw^n i • 

t Paper by Prof. G. W. Ritchey vol. 34 (1904) of the Smithsonian Contribu¬ 
tions to Knowledge. • 



*rta wfa i ’ 8 *.* 

t 

**n it-cro ^t«rr«i n*n *h4sci 4c*i *0 *icvi nr&i f**i tef*r* 

n i «¥rt Hi *M* *fic* i$cn 4* c*fti n«J%f irtcii ifiiti 
to* 8 * f*fc «0: 1*11 4rc»* i 4«ti*i n Hi aw* *ficw 
Hen Hen 4t? f* TOitet *fae*0 nil i0n itc* tos^i 4 ^ *4 
c*rte 900e* 4itfi £<* to itn apiti* ’fli *fic* n i 4iciei 
^00 nncii icu cn.TOfii 1^11 TOci *ti wti tfcitT0 11 n i 

4^*1 i$9i itTO* *nt5i ^*cr0 4i0 ?w?i to* nsi n i 4*0 1*1 

i *• 

*0 *ten CTO* 3tci*ift*tiei0 5*1 4*fci 4t*t» TOw i*T 
icii iuto *tTO *11 n i tosh* 4 ^ fifi* f* <jfc c»rti nr 
i* itf*i itittn 4^ *te*i^in**m*ii,iTOi1i iw^rf^florsn 
n 4i< 4itfi £< « to iiciti *n i$c* itc* i 4^*ei *tni 41 * 1*1 
apCT am fi^fi* #* cite st*fo5 *ti *0ir ^efc i 4inrei 4f* 
*toci *tesi ftTOc* TO *f*iti to 4f* 44 4itfi* £< ^ *m licit* 
*51 11 I 4ltC5 ItcUrveF cartel* 171St5.*H H 1| I 4^ C«ftl1C11 4**1 
4fi*»r 4ti 4* <sr$ 44 *$ cart? <ito *51 si \ 4$ cartes* *4 itcar 
^tll *01 ItC* I <70 lt4l itflll TO 4 41tfl £*f C?411 19 I *fHl 


101 ififfl ORt** 4^ TO iflltfl* 191 * 4^*1. *flC* *fk* *tW1 
« 

41*1 4*1 *0*1 1C* Cl *tlt1 CTOC1 4t1 C*m*1 C?f9 ItC* sfl I 

4^?sci TO *fi9i *tse* i , i*r*ci CTO *fl9l C**I1 Hci *tite* 

itfH *11 111 1 TO 1 *f5c* iTO «re*r* ^if5*tcn f*f^ 

*1 1^91 Itc* I * *tC55^3 *9 19 I 4$ *f9* *?Cl9 lf?Rt1 ^^C*5 11 

ari^ «ri *ciTO *sr$* i itfii *f*TO tot ^icTO* carte isr in** 
11 H I Tte 1t1tci0. *t^7 Fffai* 3091 Itc* I *f* C*tTO *tC1 *0T 
5tTO TO5* ifaRl 4*0 *tck ^ 1* TO" 5 ^11 ^ I ^ *tck 
i* in *tf* *ti *f*9i ^r** *11 ii-i *tc«r^ *tcii «rfcii uti 

4 ' • 

cut* I 4<$ 1C*1 *0 C11 toK *fl1t9 TOT $1t1 *J0 1TO 11 

flF Fffam CnQII 11 I 4| 1*JT^0r 4* 4*0 5*C*H TO C1C41 Ufl 11 
4* ^itf^rc* *tck itcat fifro iicitci* *fin ci'en n, 4i? 
li0C* ItTOT *51 H TO 15 ^C#5« He*11 *tc^5 TO9C5 4^ *0 
111J* *11 11*1 0^1 *1t1 ^CTO 4^ Cl ^ItC* 5JR ItTOJ TOll Itl 
413 *tC11 ?fl* TO^irCl 13f»I« 111 4*811 14CH ^lfl*tt1 ^5F« TO* 
ntm <roi oreii n i 4t *tcfci nr *nf TOn iTO Hen *ten 



»tt«n i 


8^ Umu »* 

*tfe® «r*r fnfaat^ s* ®ir^r c?Gai w \ ** otg«i 
^tck *m tst* w \ w fafafc , ®r^r 

vfis *tN*rtc«l <4t *raf&cW sjrfei c?g*h w 

«l ^1 *fcltfer i$W ^*rtc?ir‘ ! Trfa*r *hi w — 'sxw 4$ CT 

^5«R Wftfo ^f«tl> G *lfa&Tf*r 5 s^iltfe, 

^ ^Ttstcwt *t»ps *fNt tfetfe xw ' •^'3 < h < i *w ww fow 

G <2ffa ap*^ ^Tt* *$93 *§« I 5ffTf C^t*<G CTft «JtC^ ^t*1 

<F§t9J3 I *lfo«W *W ^fimCW 5 * bl C*rt* 

^C5T <2ft?l ^ ^C«H <?,»->,« o-o ^?»f ’«qtr«i l 

*Hc e ts ©rt ^ts. *rtei *f*i stcsm *izn 

'^f'S ’TfafaJ fa^tG W^fe*! ^f't'S ^*T I ^$1 ^WQ 4% 

f 

ct, stw fawM-*ttc$ %*> i ^r^i wfRc^«r ^fintfew i fefa rc* 

f 

*lM>t* few ^1 I f'SH W «2T^fflf WJWT9 G wu) 

•r 

oq^C'l t»*fa fa**rf c t <pfa^T3 *TH s'fa *l*i G9S W«R ^iVslfew 

faW *pf<mfe*R I ‘"Sf^t-gr wtfftii *JTMTfesw 
UmX\ ^"kZ'S *lttf1 Tft W. fefa faiR*! WTVfc* ttfeft ^fel- 

few I ’WtMtfW 4^**1 f»Tfel fctofCW s-- 

"*fC*f«W atfefa ®Rf ®f*f<T iH«ft«lt' ^RtCV *ft£WH 

^H^felfe® f®^r %^is^ *ctfew, fs»yi 

^ft^C'S*? I f®fs» ^&‘1 *1 ^ *tf>1 

5 rf»wi ^t^T I 3Ft^ «HT« ^*1 9« W*Ttfi*^ 

«rr^ i * 

Ww g »ifvs ap>ijir© ^t«n v itwE^ «t*Etff 

*r<n<i ape’ll *tus i >fc?t^5i fnfei f^rc^ «, ^ir-* 

«JS ^CtHrsj s^ vstf?t^ fe»i R^ft^l n^ feN 31WTt< 

«rt?r «•!«»• w ^ w*t« w <51^*15ii 

f^s «tc?i ••jstsstfif^ A|fi<i r^Gf?^ Mw 

vfaus, mi rtitficw i. ^trs vn^B ^tfer c^, 

» 

V[SW effa^G Vfl *ffir^rt /pf^c^ *ltRR *Tf^ I 

w w <i<fj^ <ptr^ 

• * • 

feYfeW ^TCT? fe5» «2f^5 «rhf ^t^G Gt^T- 

TtWJ •it® *rt^ I ^JtCatfWG ^5 



Mr ^tr^r i 85, 

^Kj®i CW *ff*T9l STCH ^f%Sff^C*R «W *rf*®Jt*f 

STftsrf^tc* vsr^tsr ^firatfww i tsts *rc?i f®fa v*if?rt vfiw ^f«ic®5f « 
“c*v*{ «ftfsf t'*T« *if3®jN ^fgsit’r \” f®fa c*r c**i ttm® %m 

w rt^ 5 ? ^ctr mt, <®we c=rf iiWB *ft*i *w i *rretwt3<i ^$rt 
«itaw c*rt^ 'arrw i «rt*rW*fflc*r *ffcs <?rt w* 

^ =pf<5£® 5« iltfij. ^t r 9TX$ TOft ^W« 

57 ft i fisfc >b8i **r? wr artstfir *«rci ^*7 <*tc*F st^w wsr at 
wa *t*Tfe*r i ’ 

*trtC»[* 5155RJ1 «Tf<T C3f dW 76tfS*t?l ^tf«Tfl $tC® ^fac® *it<n m ct, 

*tc*ic»lf *fasf d|*&1 f«T<:"R C^^T W*\ I ^f© 5 ^ ^tft “A Poetical History 
of Asti Mil, mi ” ^^ffa *f*!7 <5!^ TC<R I ®f?1 ^1^1 **f ^♦fafC^f 

fa®'®* i &cm «[f® i t*i ^tfi® 

5® *!Tt—CV^I aWc-fa ®*i sift i s|* <srfcirt srft i 

C-Pf5T Wfl yfC-f5fC^ ^t SI 55 ' *1 p. <pfoc® 5® I tsf^ffl 5^tf*f ^t SW 

s^t stew* *k<r i «isrt:?ii«Rl* e ^rowta® at* *rtfc 

^fat® favi **, at*>i * 111 * ^itcvflt 5 i ^ aw atcfoi* 
«tfc^ *rft i, Fsfo <5te*fa «tf e i « *wfa7 c®H^*r«i 

w* ^tf® ai* *pf?wtf5c*H i «r*t« af* wwtn 

^fVc® f®fa <* fa*T7 ys 1®®^f<i *rfawi fasTfifeCT^, c*ra*i *s=n ^'a 
*tw »re* v i?r f> =n .titos? f**i*i i ^c^<j ^ 1^7 ^r<jc^ 

^fVc® *lt*n *w cVl, >tyo?. 9jf C<PfiT5|5fC?l fsfsf 51TO C5*C*ftf»WC*ra 
jfft® 1 ®f5t?r ’ifp® v i^ ^<aWf ^ 

¥7t^lCW*1®tCV fsr^t^n ^f*8tT8W CT, f%fa C=TC' B 1tf«H»^Rr Wf 5 ! * 9 fff©®7 
51*^ ^rfelr® C?ltw«f ^C?|5f 1 57C*t«T •— 

f®f5T C=TC*rtf»l8W5 ■!*? « "fl^’fCWW f^^C9? C*ffaC® «1f^ 

^ 1 c^c^tf^nic^^ ^?|3t *ttf3m8 wi Tfim c^, c«ic*itf»nresra 

*»t* r^ff^^rtw ^f«i® vs ^«rfapf«iT vs<5*feT.*itfj<g «?fc® 8WJ aw*l 
5ft$ 1 *p* ^<fi w 1 f®f*r *\j& rwtr^rtw ft{c»r3T 

*511 I f^C«f^®s f*af5f W% ®t=T * 7^138 '^‘'S ^ 3 Tt^*i fl»T I 

45P3R m C»ltt 5 « r^Wf5f 57*C*i ®f5f Wl m*f, CTt*ftfa^5f3 ®t ?1 

^c®t ^f<j5p wt^ fw^ 5n 1 c®f7tf®f^wt^ »wf 
«lfr?\ Wf5f f*s| 5T| vij^ssfl ufaw vr^PlT *& ^ I «fl5par*51 »Tf«ff^«l HtWlT 



totm 


8^v* n i 

cro^f to «it*i feto, ctcTOsir* *to *r**i * 1*1 tow to* *8 

to i *twft f*ft *6 tottot** *tw^ tore *ri i croittotsi* <2i*f* 

*■ 

f*g *rto to* *** n»f^r *T*rtTO *lx®i ***c** *wt 4*&i *f*t**i 

c*, *t*l ortor to *^* m f*fk to* to *tc5R i to ^*«r <sr*s* 
*fto** tofc TOt^ f*Hl * to*fl to to* «rai to* i 

CTOTftoR* «Tff** TOPI *1 hypocnsy C*J *fto *tt *1 to* I fTO 

cTOTOtCB* to CTO ** **TO *tto‘ *tC**toR c* to TO* 

*$ito * TOTOfo* y® ®fl$ Htotre* ** wfw* *«n «r*H *t* j 

*tTO =?tto* <** to*j toret* *f*tow c*, *t*t* «** TO* 

*t f» i*fe 4 * to «i*t* ^** tot* ’fit* i ^*t* «rc«rr cTO «$*<& *tf%*i 

to*1 * TOT* TOf**t* *fa *TO TOtWtTOI **1 tot* *ttt* I 

toi to* *w* ero** croW^ftoto* .***t* 

« 

to*t* ** f*fa to* c*fci *f**ttore, *tto TOro «r*t* *tt*itf&* 

tot* I TOTO to*TOF5 (double stm *) TOC* f*f* f*** - TO**11 *f**1- 

toro, TOrhe to*t* ctoi **i tot* i 

TO *1 *tfW tot* c*t* **tsi* f**fc* *1 ^** *wtar* >Itot cTOto 
TOtTOs to *f**l # *Tf* i ^*t* TOi *t*i **tto TO* *tt** i 
TO®rf* ** «if tot* TO* 5 ? *i*, TO 1 ^TO*t* ** to** tot* *Tt* i 
*ttto c* TOcar* *tt»it* to ft*** <? r$ **tat* 5 *** ** TO*** i 
^*1 ®TO *f**1 *tt*f«T f** *f*t»R C* **t3RT ' 8 *St*T* *t*1 4*? **3f 

*gt** tot* « *tstt** *«ri *t*i *stc*rr* <2rc*c«r <2tt*»r **i c*t* to 
w* *ta i* ^cro? ^tt^sr c^Tt^^fc?^ TO*t* *tfrc***i 
*f*cro i .**» toTOs* c**i tot^j *t*t*f cTOt* TO *1 , 

*t^ro 9 TO* C*TO fTO ** ’Kjc***! *tol*fl TOt*?*fl**l 

*^*1 *<^TO ^TO* TO 51*iJ ^ *^C* 

TO* toi wnjfto ®i*t *J*c»ri ** ^t?rrc* i*fhrc*i* 
toto totor to ^f*.*f*c* *^TO»n ,fto TO^arcR *t*Kc* 
to* *toC5T TO # *f**J cTOlto I TO*J* TO^ST *»RCH* tot* *l^l*t*l 
^ f^fel >« f*s I to ft* TO$* 4* «11tft* *t*1 TO*I* *to* TO 

*tol=T 1 to <4*1^* TO f >tnr gaging” *tfTOR I C* 

#>■ • • ■ 

stor*i toi to ^*ai »ifCTO ^risn *f**tft?»i 3 t, *t*t* w*ft*t* 
TO ton 3*to*t ’wc’rfc’t *jHf *cw* «** TOTO ^ 



to ! ' 8^s> 

* 

^ %1{fie)d view) <£f war* ** | 

^FtW c**«t tor c^tfatcfo «RTt 4 to # ^tat* <> ,*•,*•• view* 

i cwtc^r to 

mm cHt«Ttc^^r *®$* mi fto v5v$f *ifto«r to toe*** i 

toe** 6 ! **fw® fto *i*j c*. fefa c***r *fai 

to *j®* ton to ®t*i *e*, mt *w *c* fto to 

to cfrfto 1 totWn i, «^r«lvc^ **ioi* «rrt»rf* 

tfr«rfii® ^nf^ 5 "tot* w *i* m *f c^i^i <*»il>t imi «jrtt*tan 

to*ft^ i totn-fsartto to*i tote* f?ai tfrfto nttofto 

» 

Wtntfn *®U®* f&n'Q to® sftora i *tort*i to*i *mza* *t*j 

t * * 

fa?R*i f*to* <3*1 Fft* **j fto ^vt*( vi^n $to®tott^ 
aito *t*«!i to?® *itf* i tot* ^tc«r *ttto fto <*rit»it ^«tf*® 

I 

a^sut* **ar *** mim$ fisfa* tol i 5Ttw^ toto **or 

*t«rT mu* fostffa 5 * nt**«it* vim torn tote* i **tto *te4n 
<m*\ tout* wn nc^pe 43 fcrsstfa** ne**«it* fto *tn* tosi f%^tcw«f i 

**3| *tt®tf* *t«II *t*1 *i*^ ( milky way ) *^te*J*1 mm 'S 

***rtor I $*1 4*i>1 *#fa *>t* *** torfen* fW9l efttf*® <totC* I 
ctot® «rc*to *to *>t* tow *e*e* ^*te* «wt mr\” *e*r; «w*i 
^1 *#K w*H-cwra^r *>t* i tort*i $f?c® to* $*s»rr *ot* vft 

**Wt5* mm I <?fe ^5tC* totsfa® Milky Way *cn i 

iPA*\ $t*t* ***t*«r sj’sft *f*t»re ct, *tfl *i* «pi<«it 

*t*i M^r® astot^ i yz*n src^ij *i*tarec p m **»i*p* ^®s- * 

W*t I <4t J T 5 1© mm V3I mix I 

c«ijtf®t^i? -u?^cn ^t^tf*«f *tlto *t*l mm i% ■*t^*ii m *t?te 

*tc?* *r* fif* ▼fton 3 ? <x‘> m% iftt*iw* «rfatr*r* q\z*w 

mm vz*m \ * 

^tw ^wf** \ mm msmz*m 

fW cm *fit? ®rTf^i c*itof*r mfc f*^Ri l m\ *ptc? 

'mtmfpr Spiral *V8t%*\ ^C®1 I «ft«nft'G .toc^ ^*1*1 i 

^rt^tci - w sfasft^, vw*n mzxt^tw, •Mt^*M'3 *Ksm*f* 

• *i 

«t* wn 5 r^ «r«rt5? i 9 tf®® , r e t f^r a wiwf* »ti 

v&fg mnrt wiwi v$m^ i ^tum *i ^wr w* ^t«n f 



(>* r*, >>9 9r*n i 


s^o fkmft i 

# 

*11 Rf$ i f*s 'RtRstiHR *9t®TfcR <Wt 

9*9«9j*p ros^ ?fe?itc^ i 4% wfti *i* rr^ «rr*pH cRfani states i 
^?t? rri^c 9? <^PtR ^ii ^r^Ir *pfiic^ci i 

s>t«t9i:R? 9^aj r*sj 93rre$ 9faeR*r 9RfRRli5Rre i c?t*i ^ p 
apffg. cr?1r cr*Tr ^C9 4*RftR 'Rftwl R*as Rt^ i RntiRTfaR 

* 5 rc*r ^rhi 9tR «rR Rj9<^*ie*F aiRsRtfR 93i fafRRtfeiRR 

r.R, $tRT^ 9CRtR9 ?f*^ R’F^R'SJeft *1*1*1 Vti»[ ^frR**^ RtR^ f*R f*R*6«T 

fR^tR* RtfRRl RMfl ^f$Rt%9 R;—“Hum isl wainlmftigsin Locli 

' « 

mi H iii'im 1”—( ii)fa i ^llRsttR? «ift * t*f fR*5?‘ *1^9? ?f5RtC^ ) | 

Sft9C99 *J3 ^^'"*11 ^f*5R* R*3| R'Sfa? 9R^ ’StRft rrrI*^ 9RiRti9 TO 

* ' I C 

R^R 'SR ^59 R»fl!Rl *f$1*1 R^'l CRfRCRR CR, 9f“5R» R*ajR'8«l1e'® R^ 

# 

«fCR*F ^tlR »*)RR fa ^3f 9*3^ fRBJRtR Rf*? I * 0 * 

fRW RttRi*!? siRRf s^r/® r^r^i *?»r ^v® 5^ * i Mr 

* 

fRRittfS ^9 rV$ »^5tf%l*lR CR, 'BltRUR? d|R 2 ^t'S O.Rsfg R*3| 

'Rt? fafft Rt3£ Hfa • *31 W* <£Tt*fi*1 1*ifR*iftSR ?— 

“ai^ 9R^ ^J? RR® <2rc®p*fe?$ ^[RtW ?C9J9 9>tR <515, ^9<5t3[ \0 
^RCRs^ 9fs*tC5 W ^?t9l 2fC‘®UR> a)R^1 >21*?$'© ’Rife'S? M® *£5 *%3 *«9 I 
^tfR t?llR 2RRC , *I9 CR fatRRR R'fcMf'*- <Sl*1 CR9 Rf?^ RtRI RlR CR, 

^l^le^f ^R*t 2 RVt*f ?f*Mci cr^Ic * 7 9^5 fate* *rf*ttR ^fa,^ r^ri 

?f5Rl^ I ’RtfR CR ^Rai R5gc*? itf^.91 '2\H~5 <pf?Mf^* t™% '«lf«l*t9 

0 

R-^RS Sfa RRlt5 fRf^l R^RtC^ I fR^ RR* 2)tR.f®R R^Rt? R?RJ1 

t 

fRt^*r Rf?r.Rt 'SJtRtCW ®1CR? '"lf^'of§ 3^tR R1 I vs^ RRRS RltRtR 
«llRltR? f*t*RlR f?RR RCRl ?MtC^>. I CRl« =‘|8 fg ^*9 

91 ®?tC9? ^RtR?*l CRRR “sf|9 ^*PRfRi^Rl <CR ?C*9 91 ^flR? 

?f9i ajR< 99?C*f? <Sft* 9^4 ?^R1 *t9R,'cR^9>*( ^ 9R^ R*3T R'sfR? 

' f 

RiR «llR?t'« ^ieR95 fa99 'R^RRTfR ^f?Rl *tf9Tf9 *ltf? I 

jfe 'RR^RJ sf*ai*I«C* 'RtRRt^Q ^9f®« ^C’T f?®^ *Ff9t^5 Rtf?, 4^*9 RfR'® 
«139 ^RRI 9*f?re *ftftf, 619? CR^tR «tf f^R* HM? 9*fR^ ^91 
R^RtC^, 'St^tR ^^RVfR 9^f?e^ '9tfR » 'RtRRl CRR>*f ^CR oQRpfel R*3f- 
*£#9 R^TtR 9<fjt9*«1 Rsf?’^ *ttf9,C9^*t *^R 9^99* RC9T C'tm’PR 9t9 
9^tt*t*1 999 9^R I 

* I’hilosioj>liifftl 'I’rnmactioiiff, vol. RjXXIX, j>. 212. 



Fit* I 

kr * 

«lqfa«il fastf, w ^Wtw <a*»*t «ft%r«tt?r 
fo ^ct^hr^ i c*r ^csrv ntcar c?fare *itwi qf* 

’ffaMl *pf%c« cvh vfira i %fa «f»r tff^Tqq te <rtcq» i 

C«fTtf5J I <4^ f&^3f«T C'Sff^TC^^ *lf*f«M ^C«(T 

vrtC 5 ^ I ^t*t*1 ***1 ws CT Wafif <?FCW3 fa*pfcwt 

wt f^t>u ^V?« s$c® «ttw, '■iwreq wvsm 

• * 

^tt*rtc^<r ^jts <snfte *trc<p, i ^<5c 9 i fMte ^c« 

■Htc^r—cq n*F3 sprtaj* «itwf* '& *ffiRtc«i ^liV* «rft^ 

*t ®PNJ WW fqfa>3, <2f*itfa'» «4<K wqa csaHftc^s ^*f «tW nfa« 

qttc*> *rt« cq, ^-Ktcvn qfai ^ wn »req i 

?t*tf^^ *tfoff5* ^Fe^T® ^ «, fa 1 * iwt« *fint« Br« reft 

*«t?r «2fC?lH^^ ^ l ^$1 5ff&>o W V4<^ stMc% t <a\ 

ffHfaq* «W3l *WtC^*T *W *fa*fl fa qC=T VfaC'ff *ItC<H ? 

* 

^Tfa w wq’aw w 5F»:f*i ’iqjcwi <w<j<itfe >sT5tciM *k'<t\ *,«•• 
«*C*hFl «ls[$fJ s«R I «t**ft,*f<l stC'Oj^flhS CW|f"T *TK «P«f W*1 
ojq? ^Ws<f i cwK“T ^llin %«3*i «WI *!*CSr3 -jfare ‘ 5 1t<l1 
«2tc^j^ wsTtwra "ffa 5 ql tf°T c^cart *^aj i 44 ; <4t c^ar 

*tf^ TO^lfa® ^isi *r*4?a» w i c«r nf^** qtai 

fafaa ^ ot’Tcsk wtq ‘‘ffo Oqtc*. ^fqsi fafc*t cut *rf^c^ «r^it« 
faaca ^y<rt^ ^i i *ttro war^a? 

« «tf»iV| 'pfiWtfei, *T«n ®tc^ ^pfirai ^ «rfs* 

f^^V ^f<fj *1^ ^snwf 5 ? «pftc® *itfiR i 

^fW ‘2(C'®T^ ^8? OW3R*f 44S *U&JC*H ^Cfl 

Jjfa 0^P( »t?1 ^31 ^ft^l 

Wfacv ¥fTC»fe, 'aww f 5 ?f <1tr^«tar s^ i 

4wc*l cq «rf^s ^rt?r» f^W c*nt®rf^t^ ^t-r®! ^fsarc^, 

^f^a.i w~w c^t^t "fl^ 5 *^i ^«i ^t$j 

*ip, «r^cf 

Vfwi cwwh* wi.^ n wifi ^«r 

• wi ^fe»i cq n=re ^cs?r ®itff^ *r^f ^ 3 i Bs i e f 
£it«i 'bwctst =r«a *rfw fapat?f ^T^r fa*s?^ i nm ^ 

c^t*r 5 ^toiw «••• w* c^t 5 ? 



8$* fwfa 1 (»* I 

^ * $ 

firfro fw* Tw i, fo* ‘flWt *••• wtarer tot< wfr *fe*fw i 
TOn c* wort?* to-h%* faiTOf sfR «rf«¥, *rtf c*fR 

*W< *R I TOnfl Waf*tJ»* TOR ^CJtf* TOfotCT 

' *rT9«tl ¥%« *ttf* i toto *r^cw ^tottst totto ^rsprtc?r war 
ftfeaTOt *cw *J» owfow ^tortac «4*rt «fihn «tore TOrai ^:- 

aR S'sitfo tfTO *itf* i fro cto*i c*ttw <rfipn ®r^c*r^ sfro =n t rfw 

« • 

c*R %9 >•«>* TOr^tar war qtw., ^rtn *fa»r c^*waP3t!» wrffe* 

v TOfr 7pf%?i *T-* 5 «f citM ¥fro iv to dK^faw, c*r a^aiijw *•»••,••• 

war *fWtO[ «Rt c*TR to* *pronr *ifwR f%fw I TO®?^ 

« 

■ottos facroi to ¥tfjj i * tor £*f*R *A^rr ^fror 

Vr»t *rtar oj^t ¥tc®R '^»raft ‘^fro w i owfei ^i?w to «if% 
fta ^fro frofc», <?r$ <$*$ ww.awfei cro TOjwtt TOtfe*ifw 
*te« *ttR i 

TO®^ C¥R WOTt,* ^1 TO WSTOl* TOR TO ^5f^1 *Tl ^fTOl R 
»iw warnR c*it»i *w ^r 3^1 fwtw, ’TOtfaiw tfitfR-Wl TO 
*rc«rl i wt «*¥# TO ^row, to i tec® 
TOtR'f •nrR ^vm, ^fro ora? wt stere r 

TO1 H^¥ *WM TO*tTO TO 4¥ft TOWFft WW TO®ltRl TO 

r 

i >*«* *fi ¥* ^ *tfw *rtfc*teft*Rr ^rs >*> wrt *R *tfw cto^ 
awfcl wcanr **w fr<r TOc® ntc^^r i fro & c^«tir>R 
c^sf qjnr Rthrc*t9 ^*tR ^rrfwhr 1 tow c*ntf«ft^ 

Wtw*l CPil *fWtfaC»R, fro C¥V^ JJR f¥ ^tc^f ¥ 
^ c^Ir toiw'Kt I f¥¥ fsf^ TOTO% ^ 

«tcto uwffc *rrof ^tfwhr ^firc^s *frfwtfc»R i 

71<J?T >,«»,• •,•• • ?OT'¥ffTO i 

TOral % TO*f ^v,**,* •,••*• ^ ^ ^fg 

war «rtc¥, aw ^sRtcw ¥¥fg «w toS w, 

f¥¥ TOtol ««¥C*I TOf^^S ^RtPpTl¥ c?fac*r TOT»m ¥fw OT TOTO 
nm tow fsr¥^^t fwH W3rfg war 

tow W8i¥ n cw ^R ^Pnr>re»r' i ai^ 

tR * lft^t ¥ C<gJtf^f^r«r«r W»rfW TOrWRJ (Parnllax ) ^fTOR I ^51 

&! ? & wcanr vys to *tri to* m wcanr ^rv tow 




^Tt’SfTOfW fefew I 8 SO 

t«si i sTtsf® Tjffaf»TGs tss T$r® carters ^ ^rhr«il f^»r 
fa* ctt$ ^Tts Tin pres fens s*fsre ^Tttr ts i 

*wre^ tev s^stre re retr nvcfts pres n<rfs«i ^rfhfi ®tstres 
i ^r% stc*fa ^fg fsfeasft nrsi ®i$si pres *lfnrf*l 
Tfssts reii thr i fWfa «if® ^(5 ^ar referer ^tsre sre 

Tfst®^ re p® frrsfe ®fetsi fasn>s®t s^sitrei %i *rrer 

fare*r sre TfstTT ts $sn jwts^fer p s^s®s fes^ 

^Tilf Si WS*litS ( (loiiblts star )* | f?PT f®f*T ^Tl «W1 Tfst® StCS^ I 

^tsrerre strefa ^rfcTfs* nferes *2^*1 TfsreR i Ttrefa 

^vrers pres ft#s«t Tfsi® stf si ^ its '^tfsrts TfsreR i 

» i 

£s«tfts* ^ItStC'Sfl ( Ara^o) TFT S*t<fa CS Stt*f*T S® <2tSp «TtfS¥tS 

■ 

TfestCM ®sitn ®s*r itres ^tfsrts^ s^tcn^i i ^trefe^retft® 

T^stre re, ssrfsfes rere*r vrfatc?s csfesnc® 1 ! fasfsr® ^re, ^raster 

# 

^fsns ^isnsts* «rtsfe«i s*fss®re> i vfwt*i <sif% s<pcs^ *2rts cg^^f 
®sr its ^rffsT® s^rere ®tnres s*^ fattfr® tIsi st^rere i <*fe 
nrar «r*K ntstres rets snt®s i csrsi ®s*r itcss < 2 tt®jT 

srrar ^rere ^rer bistres ^trew p®s ais? 'isnsre shr^ s*«Rg 
tcst s^fs «rtsts T«m3 sn^re s^ svies *feiS c l s»ts i 

®S*T itCSS S?Tn re S»® ®tS1 ^S®1 I felf StSSfertSS ^SP* 
TlfMCST ( Campbell ) SES TESR CS £IE®TS* lplTr ^ESfS SCSI <4S»f5 

®s»r its i 


<*ra* ^ i * 

* 

CTt^T SSCS aisr^T C^frf®f^f ^f»® StStSS caftptP S^CS < ‘F^ ,> WT 

* 

s^®l Ttrer ‘Sf^re sf%si ^rtss s^fsstf^^ re, s^st fsmcr s^^ret 

^trert^ s»si 'Bf^'ts Ti®s, cs^Hl >fsst*i aj^sj^t® 4 $ 

* Trauslated from the Iuaugural address delivered by Dr. Gopal Chaudra 
Cliatterjee, M. B. iu the Hall of tlie Indian Association for the Cultivation of 
Science at the opeuiug day of its Session, ^912-13. 
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(>* TOJl I 


firarfa.i 

<2fror faros RtontERi to i ^tosh Tin fafsf 

^farat%*re cn, sfa c^r ^rrf^c^ *roWs®. R*m <TO® nwl, to 
^f^nrhi fass*t sfarc® to to ^to®i fcv faros sro®1 

RtTO tos* rb®s i ^sto® ^fa® cn, $tsfFF cro* ^ta 

cefa’itf’FF RtTOTO s^fac® sits ®Tsi to, *rs*faRs Rtf® to ^fa*rro 
<2ttftro f®R to«ti fro *rrTOs^ srfare sits i 

^ ^ faros sfa® ^®rcts sfa® jsrfjrfa sw fasrs^®: TO® ®tsl- 
tStoq ^rTsfafafas* ^fa*r s^tss fafass, ^fetfas fasro* R'nres tototo 
si r?*®to sR^rsts s^to « 2 j^fo fass fatsTO sfat*r «rfaTs tors 

$ss® 1 *2p6fa? fafas TOts 'ffscsrs ^ts®i rcto *rf® TO® to® *nm r 

*# # ® 

to i ststsl TOstns ^TOstttf <f*R fams fcTOfa® fass tor.rTcTOti 
sros, $tstsi TOc® fa^tfa® fassft scstss to to® ststscns 
&*& ^*ts stsfas* ffear s 3 ^ sts«t stss fa® ufc ftarofar st®fa® TO® 
^®«rrt^«rrf^r'® to i s^to tor ®si - f^w^, csr* n cs 
*re® , TOnfaFf~ c ^ «lM-fsf4fc *Hrt*f sfa® slt®t3, ®Wsl CRJtf®f ^®1 fass® 
cTOfers TOR s^tss sf*f® fasstsfar s«fi 4 % ^ awl* cTOfats fa 
TOffa, r*j rrr *prt<-*ro& si r® fai.l®jtfas ®ts Rtsttsa fa®j 
«rfsfa® ®zRs sfa® 3^*9f^ ^ to i 

TORts ^sfa ssr to cs oil sw Rts^Rft® s^s *ffa 

RtTOrs R*tscss TO® ssr slsi Rtstcss r$ *fasfir® ®fat®tR i 

iWj'Sj'ft ail 'TOtRs ® , STO'tss sfa '^t? 5 ® *r$ t|0® ss ®tsi 

«rtsrfOT ^twfTOF f^nrn <pj ermtfa- 

tTrr , «itort»«iW0 i . 

*rf<rfai c»itcnF fefer =ito w-Rnn- 

f^if^® «rt^«ti* c^n <twR i ’^*1 ^ cn, 

\ • 

*lfajTi ^ ^i® «rc^ *ttfc i ^ ^i 3 ?^ farsi ^ 

*tf3ffvi ^ ^c® ^®^^ «fl^'®Rtf^^ «rRhf*^rf%® *tfai 
srt’fpF’M ^nnM TO¥firtftTOi*tfro®firai^pr® tori ^ Rt*- 
^■vfepF ^f«vf »n5j^^ nftC'^rtR® 'g «r^t« f^ar orf^rc® »rw Rt^fNFR^* 

^|%? ^ff®l® »RfR <srorMt ? l I 

oft »w* RRflRfn^ ^f%? ’qpnr ®®^®f9Rr ^rR njRfSfaai 

(bacteria) | Rt^R I ^BF CT ^TR- 



8 4><t 


fafiret TO*r ^tcwnr 'qvfa to* *t w *1 ^*® cTOto ®*»i®t* 

TO TO fTOfc <2fTO*4TOi to w i ’nfTOforft® <2t?f®* 5TOr* 

*ftai c<r*n to to, *ito ^TO 5 efro to* TO®* *ro* ***> *& T$*rae 

'4M TO TO, «i|*rfel faTO ^sTOl® TOTO 4** C®3t* C*ltt®* f"T*F| S^C®^ 

**f*f TO *t*«it* §$® i $t*r*l to o4, *u^ w*r* TO* TO®* 

^nTOtc* ^ *& *^fc^ i ^w* to *i ®t^tcw Tot toto *TO 

«r*f*rl TO-fTOfc tarTO* §ms*i TOt*i faro torJhTc*, to* TO® TO* 
*tterr* ^f® ^jsr 4*# *rt<n tow «tto *rt«n *\y* ®*t-«rc?f*® TO*- 

"fTO TO® cto® tr* to =n ft* ft** «mr«i 'Q ft*C*fl 

■ c 

TOr TOTO *f*c® *tc* i TOto ‘2Tt‘i f*f*r& «r*sf®* 'srs®* «sw« 
f*®t*—fcfof TOT—TO^ ij(^ C 9f ^ c®t=TQ *TO TO* TO®* *mtt*' 

*1 «ra? tffcTOtTO TOsTO^TOra.ftro* TOr **t*i ®f**i TOc® Tot i 

■> 

«r®»n* « 2 r*®TO *tfit*ro TOc»t TOl ^ftrc® TO c* *jfTO>f**i 

TOT* TO*-^fia5i,*tC«rT* TO# *rt«n fan* i ^*t*l »rot* TOt* *t** 

*t*i ^c*, to TO^t?*r 'to ^torV to% TOrcrar «rm **c* *i i 

TO** TOt* fa*r c«t*f[* «r<s* *#tTO%fc *^*1 TO® TOTO* *t*«l®1 

TO *vtt*t* TO** *Tt^#fa*tt®’$ *f<^® TOl «tjc® i ^*t*ft fa*faRi 

tevftora to to TO* *r*tc* TO&«r*» TOt ^f%=5Ti «rtc®, cro cto to 

%?m TO*c* wte **fa*l cro i ®rt®t* *it*i#f**l,—^TOr* *jtfa 

to «rr to TOTO -rt® 5 to—toto f*n* *fafs® i fro TOtro 

^turt f^si ^ ct, ^"‘ifT fsiTO? ^9J TOt^ TOr» irf3^tc^ 

w ®tTOR 5 l?’ , fJl 'Q cal^l ^cTO* ^lw®^ i 

« 

^®t?i terfhr «<TOt TjlijfSfinii *fe*rcs, ®M?n ^i«rr ®tronr 

f$«TO * 5 t^t^ *rr<rc TOTO *f% TO® to, w ^ 

TOrTOart® *tTO ^ TOc^nr ^ ^cTOR ^m® ^1 <ttc^ i ®Wctjt 
« witTO TOrh TO?»cTO ^csk TORtonr 
?<^r ^ TOc®^«n TO JTi I C^R ^1 pi® *T?^T1 ^c® TORfirt CTO 
nf*r TO' TOc® TOwjt ««i i ^d TOcTO «t<r nwl c* , 

> 

uiTO TOfal TO^r g#tc® CTO* cTO^f ®^*t *tTO 

<tcv t^tt® TOTOr*l TOTO ’TfTO ^ 8 5^r *9 wtit* 

TO TOc® ore^i w, ®t^l ^c»r ®T^tm n?<rn TOTO H?r TOt?r 

vr ®i toa TO TOc^ i 9 



S'O'b 


fassrfa i (>* *1, »mn i 

^captCTFWT •rtw <4WiTO i «rtfa 

toTO ^f%^5 TOm 5^1 TO'si cTOTO ^^fri 

*•*■••»••,••)*•)«•• t W ^ £f]RI TOtTOlTOftTOt TO *£RK 

^TOf ^Tt^f5f?f3fcT faSJ'f’T'SP 'STO ^ I TP§5'9t®T ^TOI 

TO*$ ** =?i, w ^ >2f^tc5: ^TOto ts^s^z fTO 1 # srtfare cro 
TO, C^R 5 ?! ^TETTS 3T^ | ^55 <2ftlfC*f ( <tfTOj ‘SU^PT ) 

^TOI 1 WfaTO *TffepJ e f TOTO^f C*f. TOt<Tl 

^tot *^c*i TOdfcffti ft* *ito cTOt^ to *n 1 «?fa#br 

TOrsspstw ^tfaTO cTOc® TO* 1 ^c«r 5 toi ^TO lira* 

*K’*fJt v G TO*P I C3T?F iTOTO C’Ef ^tC»T Bptf^S *w< TO TtRl, 
c*ft Tft*t TTlTOfs^l cTOc® •TOsil TO ^11 cTOr e?fa w% TO$tcw» 
TO*pf5faTO 'STO ^TO TO:^ I TO 5 ? Jf^tCira Frttf sSTO TO5 «fl 

*rtof TO#f%si cTOt® to*i to 1 «rtfs^ isrttrfr 

( intestinal tract ) C^t&t C^t^t TOTOf^l TOTO^ I f*T<9 ff*{i TO 
TOtS ^CTO cq^ ^f%TO *13> TO«* \ CT f*T®C^ ?faR 
TO TOl cto*i toi ^ ^ *iw ^f%TO c*f§ nfTOs ^tf*^ «tPrcH 

>TOfe toto fafci ^ TO*n ^to ^rto ^ 1 * 1 

vTO TOfai ftc*ra *TOfc to, <4^? cTO ^f^j to ^1 1 cto c^*t=r 
wi ^Wsi w< *rfl?i:-<p f^t^ to <4^? n?f3{ti 

3F\ TO I 

. (3p3i»rs) 


^icsf?r 

g. • 

^rwc^ *Ft$ Vtc^ fm wf^hr 1— : nhtw vfw ’TO 

t • « 

^fsrt«h5 , «RTO TO1 *&t*T CTl TOt=T 3lt%9[ «tWi( 

«rtc^ 1 ^Ft^ TOfate TO , =r(r5 f% ^1 *f#tei TOr® ^c»r w TOtw 

cTO ^ «rtra c^ft^i c*fT@i TO^i Fffror TO 

TOtt^^ -ntcar TOTO TO ^r, TOt TOtc^r TOfers 

’apt? TO^ 5 1 




■*tow i 

#N st# ^st st®s *fatcf fafast* c*fafa*r i—srts c^fafts^si 

>•, CSfa 8., Tjfifa ®faf I ®3* : CSfafaffc ( 3Fft) 8*, <?Tfa *•, sfat 
*• ®pt i fats* sfa s—stfas (facfy >•> csts *•, sfaS >• ®fa i 
sfa^ffa i—stfot **, ’ffar® «it$far *fattf«, ®fa* >• ®M i *rfa s— 

faqpt *•> csts *•, ®f*ft *• ®pt i sfasi;—captf ^cstcil >*, csfa *•, 

*• 'st^r i 

• • 

st®s sstcf ®tfa i r ;»rf*ftsfa w csNts i—*rfafai®i am *Wcf 
«tfl*t »rw^c»r ®tfa-r Tfat *s *H i s®s«f ’^tBi «*s? s®s <rtc®, vvwh 
sstfa* fW step i ’a* a&ri sfafai ,, 2st®s sfaft «fR»r T5#91 sts, ««st 

*nrtcfa *rfa s^c® stfai® ss i ^?n fastis} s>si sfc® *rfcs i «t*s®: 

» 

st®s ■ntar s^t® £®st®* si '& wF$fa *fattf »i«^4 ^rtv® s^st 
^fa® i ®s*tcs >* ®N sfaf?^ fftss?, *• ®fat .sprfsts, * ®fa ®ss 
*fa ^trafasr, >« ®fa ®r®r fafat® s*fasi cs wf*&cs, ®fafatsi 
*r*tc<fa ’tttar ^ssfri st®^ ,s rrss s i fast dj^ ^sr-fen sfacs ^rtssfa’ «mtfa® 
spfasi ststss fe*irt* ®tfaf»ifarftc®r «rts stfa-r *fcn st* si i 
*FTl«rt?ras, ^tt® «w sts csfa ^fastsr s**? §*tfa i—ntras -ntor 
nfa?® stfats «t«rsi ^sts Trhn stf®s® srfasi nfast* s»fa?n *fasi nfa?® 
^trs sfaf^s* arts* sfafacs stop* fafa£ *tcs srfa ^fasci st? ?s» s< sts, 
^*ttt® sfaT^t *«t» wt% w ^ ita c<®t® ®r«r? w *tc? i 
^ ^ ^t®^ ®t?c?r sit’rr^r ^ ^® £f«tt»fr i—■®tnarf3rf?r 
^1 <ft®^ ^fi®w?r <7it«?» c*i$ 

i 

St ^hr fiftl «Ft®^ ®1?W ^fWT WW *TO Sft I W 

s l tc*i^ c^f 'f^m flw sf®s stscs s*tsw ^stw w diiss c*r$ 
«nar|8R i (>) f»rftws ss fftsc*ra sfs® <2W® ®t*r ci ^ st o r s 
cs^ > ww'®tsf*ts £®*I *8S? ^ ®ft SpitStORr Sf^® fsf«f® ^fsC«T CS C«!^ 
mv ss ®1 t) ^rf® *iai sStfl ^s? srts«f ffen sffer ss 

SI sfssi facts ^ , Wft l.> (S.) «•» ®N afw? 8« s?sfa CS5, <S«T ^ISJ8* 

^ffast«t i„ « 2 tsci «fCT ’fa ^ft^® sfarai ’ter <wi*ftf«iii far® ’tes^sTe® 
\* ®fat fafa Ftfanrl fast tat***t ss ^fasl aj^ci^ *tws ss i 
5gfifats SS9 ^rfa fact 1st CSt®FI SI 6tcs? (J^p^ts *KS<P Tfs 

^faf® ^s^fa m ¥si st^c® stcsi ^si <5 ssw 
^fasics'cr i 



(TO >TO mTO I 


8& fwfai 

. TOTO TO fNfTOl I — 

^fi~^ *tE*ro *rM1r *?Ito wi to i TOttffrotfro *if%TOi 
TOR C*. C*R R*fc<8f*[t* 3Rt^ stfw «Ttfro, 

R«l$rf*f *rfar® cefri *ro i wWtoi 3t^i Rfar 

qtar : <ft« *fata ^Tcro^ *rr*tfTO *rfroTO »iTOTfTO to i ^rr® 
5 rfcRr frai *ipr i ^ cq nro ^Ffcro 

^i's *m to*t® to*<r ^fro >s ^rtOTfcVsr froft ^ esR ^fro «*TOc*l 
ihtor ^fl w Rfc' rc* rc* ’frro *froi *teri TO^ta^fro 

flTOt’ft <*W* i 


f^rsf i 

♦trff%c»r utotwR i— ’OTfocTO ifTO *t «rtor-f mpz c*r, 

*trtfircro *rc«a c^R oftratwR *rawt ^fro *ttfro ^ i 

^tats vjs* *$cfor *rc«iT8 c¥^ ct-r Rf%l ^R ijvate c*R tot®- 

^ &ps VatatcTO ^tratTO ^i to'sto ^r® nrfttTO i 

;jto $to"3 > i— *t?r®R ^cntBRr TTrof’TO to cto^to ^^nrfTO 
cTO ow faro »n^l sjto *rR ^froTcro i * . 

*f»T3» *.to i— ^rcrot Tfwr*r arTTOTcro • 5 *ft- 

ctftTO f^ap^5 cro 'tor <®tR «PN^ ^ to to '<®RR 
TO*Rc* ^ici tf g g ^r i ^frot^r RfTO ^ItoR c^rnt^ tops tocs 
5 R 3 ® frora ’rfros dTOtro* TOr <®tc* yurt *® *cto, <®Rtc® to 
TO cro Rote TOfTO TOt ^flfcro i >»•*. rir <®m* oft 

TO1 vBi tro .*fcto i TOtf^ f%f5r Vtcro *rfroc3 affiRtFFTcTO fBn 

spjtTO ^fTO ^fWl »T^R1 'Stc* W^^f^CTO G* ^ 

to to cto f^r ^ ^1 ^terro i ^ ^tos RtTO*r?r arc* 

RlTOf^ to i 

TO*ft >q irtroR frofrot»i^ t—• «frto frofwf^c^ro«ft ^Ta?hr ^tn 
fro fro ^f% i TOtf^ *,**» to fTOfrotTO^ ^tfrot^ 5 

TOifac i qfr fc ro stc«o ‘srrfTOH fror^wtro froft TOc^frot^ f^1 
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♦ 

wlfr CTtfc m-ura mf-rfc «•• Jp(jSj 

wmm m nflrtit ^trw i ^?twf wi *.,«••* ^R«?tfrw *t?wfa 
wt *np8i t *>,*** «r ^tafhr «rc<nr >,*«* *r ’rff^si w ^ftwrrn, *«« *rfr® 
w «2t*fe fowR, «r fcfwn fowK i» «R fowfa, 

«* BR Rfe fa®1, *> BR falfR, <1 BR ^«f <^F <£Mt*ft UR? ** *B 

■ arm Bpfacar ^j^Ftf^Sl I- CTOWH5 fip® ‘ ^TfOrfwR afBf^® 

fetlfc *fa*ltMR <71, W » ^W«l BltCarfsPFt* «im ^1W\ 'Q 

c’twv wrr?r *if^rtt5 i c*rfaR argo? 

B£®1 «4TO cmi? *tfwra faawlfw opr 
fr ssRtsi RtrRfwf^ c*rtr** vVz cro-Hra faro *rr?r® ^'fastc^r i ^ar 9 ! 
^rt?r 4*arrar ^ <ti, ^rtR f*ar «r?Pfo • 

<5RT3 *re^ RtRfa^tt «r^'® ^atc^ i s&r® Rf*r*i «**f5 ftm f^m 
^vs *rtf?n af% Rt*rfm carr-rsr ®fwi facwr* ^ *t\' «ratf 
•SfWfBffN f^R 4 CWrt RR?tft 'BFf%l|> OR aftThri 

fe?3r <a?*fa rfrr, ^1 ^r»r Rfflm *wi for® 

«r«tNto f*m ^for® ^tcsr i 

StffSf |— «Tttrft#— e|ft«| ; RfiRR-— V»lr ; 

R^nr— >®i* ; Bflwtw- foff >*»; mr— fa jfc yo» • 
rsN— Rtfto >«»» ; Rt$t#r atm >«»; «nr«rtf^' ***— 

VO** ; 'St^t— ®tS, VO» ; fojfc yo>* ; — fojfr 

*»*> ; ^RUTff«f^— «nfjR ; ^<11— — '5& 

yo>* ; mmn 'Q fcm, ; ^nf— ; 

fas, i*** ; «w- ; The Calcutta University 

Magazine— Aughst, 1912; Cty'<f«l9—The Dawn & Dawn 
Society's Magazine— October, 1912^; Food and Drugs— No. 8. vol. 
II ; ; Hindu Spiritual Magazine— September, 1912. 

f^RptatV-r, ®13T >«»; fWtft—- / VI— <5ttf «UT- 

CB«rrff^5S— ^«^S» J ^Tf^t— «rw?, :*» ; flW- • 

BlRej, iOiar', i (TFtfW— aim, ; 

^tCBRT CWft^F— April, 1912 ; Tfo* *tfw^1— ,B Tff^, WT— 

BW?, ^«>S»; ac^tBR ;. CTWl^ ; ^»T— 



(>*r ^ m i 


as® ftsyfa i 

«iar, ; fattoJ— fc*W, ***>; W«W-~ atm, >*** ; *rfo- 
^W9, >«>> ; < 2 t*fc— Vlar, v»>» ; <*t^— ; *tfirf%ar— «t3T, 
s«>j» i 4tm^— wts, ye** i' 9 t®r^1— «rfat?, vo>s» ; — ^srfor, 

v©** ; %r<%3 %fc • W, ** ; "T^WH— 

*HS«I, *«:>* ; »R1W-- fol&, V0» ; *°>* i f"fa 

'Q >1tf^5I— v»>*; ^t^PRW^—.^rrfH >«» i *Kfr®1— 

vo>;» ; ^Tff^ ; f^F— ; 

t— atH't v©»; ^ «N, i 


rhrrvt® 1 «> m < NtfteSt*i<, jhxb&kvs c«m stre **w»fasr ^oln itm ^r» « arcrtf*te i 



W ! ) 


.1 


( ^J1 


apr sri 2fft« i * 

( Wf*f* IWW^f ^*^1 ) 

<sffb 5?^fw fafS/r ^tfawR *iTO ^TO«rcr ^<nN* HW? 
forcs ^ ^$i «2ftrf5* to*u cto fws TOwfrfa® *^c»r ti 
ef*r5 *%c*[ *rtm c \& w^r fam «2Tt*fa* toto «f»ra *rcwi Prtfhr 
i *rmc33 *&tTOtf* «Pto?r *m\ 

^flrc® csfci ^fintcn i *i«TO ^wto w *ictow*kf ^%?n to 

** ^11 *rtTO ^faTO^ TO #tTOs cron* 9 ! wi fafa s&re fasr® 

'* 

I fafa f»lfwc^r— “ ^ttfa ®T[TO<I CTO*’1 *RW1 ^f%T® 

- » 

^1 ^pffr *n, c^*hi ^wtfsw ^af%<r to to TOtm TO cw 

^^5 ^atoi, TOtc® • c^r toi to «, a^ ^ ^<ti *tcto 

• i 

TOtrt^r %1 c^pt^ T* fas % ^ai ®© *iwitv to i , 

»rtTO*N» otot *^re w ^ns/efTO* tessjre TOTO «ffofro 

TOre to,—CT* r’4^ i »c^ ww^ c^r ^ w^vi 

^fyj fcp SftTO I «1*r TOI^HR 

« \ 

^TW5 *$ai i . fa* *4^ **faro* «iw cTO* 9 * 

fcjwffa^ ‘2T*rf tf i ctfiVc® *ttrof to *0. »w «wW TOft c* *ro* fa* 

TO^trol ^forfc? 5 ? *n c^f *rw <ro?r *rotTO TO1 cwr *uK 

fa**—’■rtari "TOP f^iw to« * 




88 * fastfsH os a*, tofu 

sVtcsa s?»i fsefosa ^ai csfci nfasits sfaai, msai ca sasfarai stat 
stroa sfss afro <Trf%* ststa c*\t ass stai stas faf® stasia call 
sfaatess i fas scss atsi fs*ifa stcs i cs arts* f to sfsai 
arttTO. cs afa sass “csts a** stfas ’Stasias* 4 sacs csfa 

f®S1 TO, StSI T&S CS sls^Sl stats CS 3RtSS S fas a foa *tfa| 

' / 

stfss.mrMa nfastss, fas ^tsai csfro srt cs st^tsi ass: «rts 

* • 

fsfal ssK—fcas exists |stt«r—mattaa* «4& faasfe* sfaftasi 

sfa StSfa si *nv*v I ‘ «rfStS s#TO ^SSl tS«tS ssSta scs l[facs 
< 1tf%stf^ CS, StsfSS StStS 6 ) ^TsfaiS *IWW S^CSS—• SSS S^tS (liquid 
crystals) ^Ttfas—'Sfa fS’SaSS Sfa sftatCS, ^atCSS Sfa St ^fs «PtfSS 

sstctfa tfa s sfaa s*^ ss^st i 

stfss »nrft^ ^rts ^sfri s* *rt cs, ^atai 5$"TOs.*iaN sfjt sics 

fro* frrfas *focs cs sss mrK afoatcs csl sfo sst< ass sfasi 

sfasts faca ^s? af%*> nq sfa’al as i fas ■sfifa s^jw ^Iscs F^tNs 

*tsttf ale® "Tats u$a ^TOtfl * W cTO*! sfasi sfs® as i <4*re fa sac* 

mcs is arfifa ass fatal ma®s fsfal as, ®ss ^ss s*15s ^VfltSS TO i 

^tsesa ms c®\fas sjito *tfssjta stasi afa slscsa atstsfas 
* 1 

w sjgstas sal sts, ®tai «w« sfaai <*ts *tpfltswl ss«fa stmts sjs 
swr sfasi Stfa i «it«rfas sstssfa^ *ff»ssi st^ sfac®*r cs, ataila stsa 
ai ^fs®s srtta ^rs *^rr< csa^r star t fft < i fafafc W^a^cs 

*rfs*a lanta start ^^stfirs s^cs nrc?, 7 fas ^*ittf 
afatafas *c?fatstca sai *r*tf sssa 1 '>**-* scs ^sta 

(Wohler) drt ^ts staita ^pftc^r sta=T 1 fafa fa«s s^rfas atstafas 

<Wfe»f catc^t ^^faai mas *s ^ stsa sst^ffars ^ntca «tss 
seas 1 tstf to sc^s astasssfa^ ^fas ststfaa stsa < ift<^^ < ltss 

sfaatcss 1 abates faata ^a? ^aaitaj atatafassa 

» € 

( polypepbides ) StSS <4 S <£T?ta S^StSS. sfat^e^a I ^S1 StSS 

ifjai^fas vaa< c>mf5s af5® < urK r ^rast^rfWa fapai arfas ca artsa 
ai ^a-fafai-’tst^-arr® *tst«f s^cs TOa si stai s®i to i . 

ufem stsrfaa'aitnta *imeasi sljfai stataa^r to aaca 
staai sfaa ^ntca atatafss aaWtatca a?tfas •nrKfevttfs* sfaes 
-atfai sjafis , atsteaa acs ^faaca sis <i^ts afatfss'^sfassas^i 



*f%?f I 88^ 

'tftetre TOfaro ^npsrft ^ *itt? c*r, <rt wfarfafe 
^fwr® «ftf^5 «tirf* ^TO 5 * *nrfa tof f=nrf^ *rp^®t f *tsi 
^t*Rrl TOTW^TOtarg »p*K w/str^TOTO "fa®tw M csmfa® *p ftrgfo i 

* *rcwfi * 

fa ?— toi «stcto c»rtc^ ^rrc^r to*a to to* c* 

i 

fjsfa ®f» ; «T®^S ^TO?n *flTOS TOT^ *t*1- 

**r fawnr *f^5 *rfirfN *gffa f i ^tc^ to w c* f*nf«r 
*1 «£t^s *<®t f*rip*r **i w ^$TOi to i 'ssrtfa ^f<5 frotfto 

* • r 

^r%if«t'6 it\ faro nwm *fc*ttw* i ^5^5 TO*t$ c***to *ifai 

“Principles of'Biolotf}” stf^ ^HfJtCTI, ^TOT «?lTO* 

C* TOl «Tpf«r 5 jfcll WfTOF ftfcs^ TOtC^Tt^Tl ^fiwl W 

tot *f*c 4 f isfat* •fftsTc^r 1 fro fof* 

*fro Tf«rr ct 4tf¥® *igTO* TO *iTO w*s 

* 

fiiRfa *tfwtw TO& *P^ tftftffa ’lifted f^RtS *lt«fal ^5^ »«RC*t CTO 

wft fefa % *faz^s ntfircro* *n 1 

TOfirt «ff®*(t* ^tf%^rf<r ^tos w *f*rai faifa 

1fffe *MfiRa«i *fasi tr’hfa* 'stfctn, TOSfa *wtc< 6 r 

TOM <x *pre *jtto, «ww? *rcfe^ ^Ito* *twi *f*r*n faf%$ *firafti*i 
c* w f3Rl to <?ft rerffir®—’Ratfro* ^ ! l5nl toT farfrt 

cro*t, iftrosfcTOlvwtTOTOTO c*ft**i 1 TfPtfipF *TO»t*TO *tfw 
tof ct TOr *fc-TO7 , =rrf=i c*r? *to cTO csfcl ^f?rai 

^t«Wm t *m ^1 *firei, c^toti ^?rf^r 

TO ^rWw wtg c<*f ^fro <Tfrl‘*rfa ct, c^s^t 

^1 ^TOf«r® *rre< 5 =r ’*nrfc* 6 r fatfpwv* *^r fipr‘ ^ri 

^5 TOPrt<fTTOI 

^1^ , TOt?l. 3 T" ( l e f ^**1 TO I 

• # * 

‘ epfaq, ^ c^t=r 5?r^ 1 15 ^ cTO c*fa 

*<?TO ^*t?r • to 1 ’Ttro fwn c^r 

^tes -Bfhn <5 ^n to 1 f?i c*r ^ 

^?H»i fa*> w hrf^ ^ ^c^’crt sfro 9 tfa^ ^ cf, sj^r 

TO^r faFffl TO>—«^to? fi^TO ^ c»r^ i “ji^I ftfa's 
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*nrtc*? <stti ** *«n c? *rc«f ?to? to <?fe *z< 
»£ft*ifN ^r ?r??t? tore *rtf? ?i i »rt?t3 , r 

ctor c? *pro *m< cto ?*tr*i «2rh-tofe to =n, ssttor? ‘ys’ 
ufc torn «rE?t? to i “ as dead ns a door nail ” «*$ 

?F«rt? vai ?tos *tft? i to ?T^to <£fc?N *to to, 

c**hi ?i «?Tto ?fro ??rt? c? s? «r®totc*r *?Tto *mt<fcr to 
tote to »n* ^Vto® to ?l ifartcw i .*i 7 tTO ?i *jto 
cs^®? ?i to*®? *4% ?*?tef®r ?**£f tofteto i to??^5 'Q 
to'® ?^r®T C5^5+{ « TO 1 ®? ?ft?*l J5?f$ ??rt? c? ^r=F<T ^tel 

(anima) ?tottW ?T^ I <4?? '^tol to$ CWfTO *lt^ C? C»ltW 

to?) «rtel «a?? ®!Wto* ?fa?i to to i tot? erro 

^tf? c? *!to? ?»«m ?#Tito, ^t?tre tort? c? cto ?to ?ft, toi 

• • • 

?to tot? tor? <2roto i * 

4 

^{%to f??? 9 i?tt«f? to ?^f® tofea i 

^TOte* «rr<r«ri c?*?*f ®f*tTO? *rs? 's uq^ ^*tte«??? 

?f% «ito? «rtto we*? ®?£r*i tot? w wt oi?? ^i 
zSc'&k *?to y 3 ton £? tot? *$?tcw i to ton ?fro 
’Bit??! to 1 ® tor? c? «i< <5f?i to, 'sitvi *$us <?fe 

tortfW ?i ?rti 4%m, ’Bj'hit's ^r?^ ^f5 w? ’ttoT 

totf?^ «tt?i «it?«^ i c^^n ^t?c=r? ^rtot® f??? 'q ??t<te: 

*itrtc«f? to to ^it? 'em to nz? i et*'® tot^ yvs 

• t 

^to® wc<? ?3t*it? 5pf<s?i «fr?^? ?t? e ri € ?»?i ?t? ^ i 

c? ???r <2t*it*fto® ^i?to tol, 's ^trntf?^ ??, ^r?OTs 

• • 

?tota toll, 'S ?Jt*tt?tfT «itC®ItlR1 4$z*\ C?^ ?l?^ >2r e tt^ 

fl • 

«toto c?^ ^r?t^r «i?*m ?»f??t^ #to? ^^ttto 

^itwt^i ?F?1 ?^? I <4$$^ ^??tto ?? c? 

?i *2ft«rfr5i w«t c? topr ^rerrrf?®, ^«ttor^ ?i cf$*t n?t«f« c?^ 
to? ^-rtto ?^?i «rtf?r®^ i «it??i «P|to? to ^c?? ?s 
TO?«tl ? s f?, «rf??j Vzw f??? .*ifiwfir ^f? «??? #to? 

i ••* 

ton ??!? ?tor? c^t? «u?r ?"^*f TOt?T ?i tor? cronr 
?M?r »r^?t? «rff® «rr?tm to *ttc^ i 
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cvfi c^H TlFWa ®t*l® :—«lf® i 

' «fN:snr nfinF^ f*mf^ *rf® i *rfa®c® 

sf»rc® orf^r, *f*c® CTrfcst^s® orf^r, *t*ftc® ^?c®cwH 4 ®* ^*1 wtfa c® 
te®i ^if®® i vu^fci ^ptPfirww ^®fai ®t®twi *\ftv) ®fac»i orf® 

C®, «P 1 ?®T ®rf«l®t® ®f* #tf®®- W*f f®®*f*W *®? 3F® ®fasj®«l ®f*C®CI, 

n®? ®wK*ri®®i-®i ®f®rs *rtf® c®, ^tfn ®tf® «w®® ®®h *f®*rrc i 
®c®i «n^ ®f®*t® n®® *r®M orfa® *ttwi ®ts i ®®re 

j 

®®t* ®t®t® ®w ; w® »nw fcv c®t®®*r ®fc® f^i ®®H 

®&® ^® <4® w *w ®$®1 ®tfc® ®3®1 «rftc® <4$ <t®ttff5 1 «n5*ft- 

**m ffcff®® ^® «tt^ ®$c® «m <2W9 *tfrs ®fa®i c®5t® i , ®t®®i if^c® 

®tf® «ilt *RW^W ffa®®Mf5^tf®^1fl®* ^®fC® *7tf®®1 (amneba 

Umax) ®tt® ^f®f®® ®f®*l <2TC®J® ^tsffaf®® 4fWtl^M * 

■ . * 

isfopi ®f® c*rm® ®t®®i ®t® i «rf®tc®® ®fte®® c®® ^ ®ft®i t* ®?t®iw® 

®* ® ®^®%® ^ 5 ? ^TtSfhFfl® « w c®t®*r 

*tf® ®#®t® i c® c® ^c-r ®i c® «tt*i 

fofafe ®jtf®®l® 5>t® ®f® ®t®l ®*fan ®f®®t® w *rRrai 

‘‘sTtfsRrtwt” ^ fan®*! ®f®®i ®tf® i ®®® ®f® *?r®t®® 

• ,. * 

®f®Ff®® I ®f® ®^C® ®fo® ®t® 

®«F® f®®Tfa I 

srtt-ftfafc ® <2rt«tCr® *rf®® i 

f®® n?tr4 ’TCTTS *5tf® 5rf»T9l 

®f^m^j Mw' ^rf®N3 <2rr«t ftHi *rwtrt?r # ’ff®?i ’t^ii 

f®® ®a55tc®„cw ^f%5t%® ®f?j?r[®, f®fc®^ ^ w 

*t*ft<c® ^^5? ®f?re® ’itf^r ^i i *firftflfs ^tf®, ^®t?r ®i 

^Tf?r ^*r® CTtf^r® nrtcfi f®ar«twt® -nf®, -wf® c<rm:®?r 

•nf®® «rl^ftcsr?r ^ftc^rt^T «W®® Wciftr *tf® *&v$ *r«r® ^fn®i ^f®c® ^itsn 

®hl 5T1 I vq^.->PT® WCflfr 'Stf®^ =Tf5T ^Itf^^l *R**n ^f® ®t%®1 ^*T«t1 

• • 

®fire | f^ a ®?r^r *^c®i^> ®tstc*nr 

«l«2f^1 C®tf®® f3F5t^ 'sreRPsf ’tfiT^^CSRT 

**rf® ^® Ttc® i ®tt$^ f^r f 5 ^ «, >R^r irf®^8r®i 

* '*rt5tf^*f i i® -2tc®ti ^1 (cell) ®t?tr® im <sw fwflm -st^tf-l® ftsti? i 
t cntfHc® ®R®1 cT^rra < Tf'9*1 irt*—cr» «i 




fa s rfrr 1 (** ntty i 

♦ i * 

w'fatfHfTO tan to, uw ®t?tm «rf®?tpfaca?TOTO®«Whow 

* 

TO TO?! «*t«ft ®t*? cTO ,®TOn*ta c^’f ?i c*rr»r, ^n c? arc® arint? 

«?tTO? nft® nfafc aw (^vtto wr c 9 !^ atTOca? ai faroci? ®«n 

*. 

?ai qftt® ■'itc^r) ®tstt?? ^TOW**! $3Wi TO, ®*a cTOt® TO 
CT tefol «Ttf*T 5 l TO 1 ft*l®t? afe® «U® aTJ» TO?a TO, CT TOt ?1 
TO?lca. flattai TOt® *ttf% ca, ^nt TO ^n®: ajtfaat? toi^ ow 
« srat? aitfaata 4f®. %vTO® ?te <to, tetai'a *f® <TO israiTO 
fe^TO® w i «*?? faf®? «tfa® awiTO TOta oTOfctffitTO? * 

•rota af®^®! aTO f?TO «f«rr^hi t*i fte TOTO® ?te^ ca fTOi 
■Htant^ for® earn*!? *?tfa® wTO fTO* ma* ®fta TO*ft*T®i ^® atet^, 
vfl aac* TOttv? cTO toTO $tta® ate? at i to?i H(]TO afaTO 
ca TO aa® TO strata aTO a^a® to*?*i a>f<ft® ^ttcsr i .TOca? TO? 
-TO® TO af®*?ta®t? <£Nt*t a^a «*a>?ta a*a*f TOatfe i was? TO 
caVa® c®fa atra? ajtfaai. «i 3 ®a TO ai ca® v& ®f«t®t? faeaa afTO 
ate, aaai c®ta tefa® TOatTO® <ae®tt&?*al TO® aattf ^$® c®ta 
atfa® aatca? afTO ate, *raal tel ^fw c®ta ca»ft? ae®t&a fw^«i ai 
aw? c®ta faeaa TO fc$® aro? «tt®j® at® effort® ate ca 
cTO® 9 !. afTO ate ai* c®a TO?1 cat TOc® ’TO ca TOfN ate®? 
tattf aajcafi^?ic^r?r at®s?t ate tfteta®i <at# m, c*& ^rfTO*! 

»ifH TOf$ TOcs^r ’ipTO® «rf® to ««itc® i g 

aft«r ® TOcTO*t 'a teR i * 

ii) ^t*r itm ®^ ^^ff 9 !® ^i® ’itRf <x ♦trtc^i 

ct »TO*^® ’tf® c®^®f flfirofa® i 

w cut ^ff® c?f%i te te?!%qr ^»rw w f®- a r^ wwi TOsi 
<A ^t®Ji® ^t 9 ^ ®f?re® *rtf%, toi, & ^ffer ^1 te TOc«f5 

9 

tat? TO® MTO®? *fl?? V? TOTOsfl TOc^r ?fl®: grow ?tal 
tfTfs’W ?^c® *ltc? i c®*rei TO?1 ^ ^f^v® ♦ttf? £? ’ff® ^»i®t? TOf w 

* C-atcUtTO’l (Protoplasm)— ^t «PMt ■tt®? OT)^Pf ^turrt I CT Wf l ntllflrv • 
^1 c*TO^® TO^NfPI® «fcVtiii ^<11 s^a??, <?$. -srrf c«tr?t«it^rw 

t ^ 

i cattt^timw c*r aw «c*tcfc ^tat? afe, ®TO1 i «Ffa 
TOrcar ca cartcfelTOa ?® j$TO i ^?^*i aWrtj c*ftc® 

»ti«fl i aa« iflfaa C'Sttc5iarha‘fff*}t.» > w 9 ! i 



<*ttl WtH? ^wr **rc *®*«f*r *f®tto ttmr *ttoto *1 <* ®Tf 1 
wctfa *rc<rF«rfc^ *$*iR *tfa® *nrtpf? «rt *rt®tto 
^rRfarar *c<rr «tots jri * * 1 * *^c® «?ta 's ^r 
*t* *r<iR 1 *t»rai *wr *firc® *ttfa c* 4 «rir*ft «fti*ta 
‘ B t«ftc< fa*»rR =rft 1 to *to «im*J4 tor ®*e siRffa Wtf 

’Wf to <ff^*t 1 ^m t *f*t® *ltt* R 1 I C* 5 Rt C*f 4 ta*i 

C*|^to *lto Wf ®*R1 *3t* CW-^cVq *1* 31**1 ^tto 

^jt*tts *ftoto 5^11 • «*tc*i tot* tor* tot***t «r**f5* 

( osmotic ) • TTRt* J C*R *tW* *ff®*11 *t*1 *J*f*® 

fato ’R ®**r *rf*»rfto «m® 1 ft* *rap**r <*$ *w*i «srr«i 
torfc *rtoto ^ Wi 

• , **to* *wwr t *Rt*to *trt?u 

» 

*rtj* *ito*M ®ttoR c*, to* **rftrc "fjsir «tto* *1 
<2fhCR *t*tc<f* a*t*rc *rt$ s^c® ttK fa to 1 *® i t®t*fa *<n®fit 
* 1 %* ute ^ fato *9it*5T "rtcaa *ffai c**i c**r to> or* apt* c**i 
^ tol «w«r »nf f®c*ffa® tol f^ffltCl. ^®*fa<f ^PTfcR 

■rrra *mr c*r *ttoi 1 wi? **(** «rt?s 

(^t^i *3*^* «wt* ^»it5R Htc^?r «rt^n *far?ri tofa® Stotts) 
nt^fc ’rtoi sttrttto *ifot®* «rttss* ^ta *fa^ ® **t *tcfa1 *fte*?r 
«PMWto 'Brrwt^i ®ca* 3t*tt*a^ fat*r*?TC*t **M ^f«i*i 

fat*fa® *to; to 4*C1 «ltf c t® , *f^ *tf®®*tt«ia 3® sto® to® aRttto 

* 

*tto®a *w$ fcw* "Ttaj ^rtRai < lf^c®cw 1 

4 

W *mc<3 ■Tl'fffif* «rf^R (colloid) ^vtr ; v*r«i*to am 

TUP** C®>r®* * ^TRRf 5 ?* 5 Tf^ T I* 

<£tt* «i^ n®l#t «i^t® caf?R oi*<tR «f «r*tfH® *c?r i 

^tc® f®fa colloidal fwK «rr*i m a 

•tfjwM ▼fintfiiTO/'^Rft Rfy®* to 1 * ^t*to 4 $ m «R?itc*j 

t »r* ♦tfre***! •itritol wrt? ^ 

* *>nto ( osmotic) *wt| k ^f?' ^ BP^a Tim «n»f 5 ^c*t*l 

> 1 , «H ^ ^ fW« ^ it=wf¥ am anft® *-<ii ®na 

fiten n*5i *nrt< artfa «itf* *«w <rrf*, etfhi f%n f?ai *if%Btfl® ft«l 

♦t 1 *»ri Ttwn J ifif® fifti® 1 <at *TRftpnr 1 
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artm TOtroi to trow <rotMto i cro*i *&TOt*T TT*fc 
^fro *mn rflcTO ct, «?tfo5 *irts** ti Ttrfrfro *rts— 
^t^tc«R t#® «f^t»T ’Wt'fif ti Ttrtffro Htar fe* tct i 
^trosr ^*tiTO n cattcfcltirt^ to»£ T^l an 1 ®iWt 

to i <ir$ tto «rtkm W^r * to *r$t®i *l?f^ Tfc® 

(elect roly lew) TOU'toI^ TtC*F 1 <4^ TOW TO* ** ’Hff 

TOT! ?|1 TOW 5ft* I * • 

wfkftr »w item ^ntrtr ^fro&T *6rai 4*fci *itroi 

^F1 T^tCT I 55 TOTO ^ TOW *i$1 ftfoft* 

i <*W 5^fi tot^* farai *ifTOtfro r^Tfti totW tow *Wr tot 
ora ct ^t®r TOfttf c^c^t-mm #lfc® 5ft* *wtwifiWro fcf*rc® 5ft* i 
Ofifft^ffitTOIT T^ftSftT'® ufe 9 ! *5CTO *WtT 3t*rfaf5* ^®T- 

f^<f focTO* 5tc* i ^ freTOror to*W osfft^ttul^ fatTO 

CTO 4* wTStu tott' frortf** * ®ftft® TO*tfrfc w «r5*i c«rrcfetwirnc«r?r 
to rte® to ftfwi w' fwitfir® n-TOstfrfc rfcn 5tc* i 
C®\fs* TOfftl 5f3*t5 TO* 5 C^ttU^ftflTTO^ f®®5 

tflSWftTO ( enzymes ) srtW CT TO* 5f35?H TtfTO *3, ^fT® 

*t$\ 5ft*5 «W[5 * ^ififtTOTO * ^tltOT T^R ^Jtfa faWI ^Ftf®T® 
to i toW c®tf®* «w *Rrai#fa error 5fe*ft5 

*tfr*£T ^vttfr® *5! rftc* nm i § to rfci 5®T CT 

^tf^$ *j - jfi«f « to* 5^17 <515*1 ®trftfl c*w c*tr a Rtro *ffii- 

^rfr?i r^t ^fer, TO?n srfk i 

(Sttrfr^r '£f c tt<^l w cn < i < (t^ 

'e csft^p ^tfe'c^^^fTOTvTIr mn 

^nrfir® cn 9 ! wrt tot Tti^, vn^*t rfiifi 

TOT1 TS%1 <5 trf% CT/^Tfr® WC< CT ^ifTT^T 

TtTtfro rfei* 5tn», Tt*rtr^ c^f^TF «4Tt TOtTifro. TOtt 
•r^urr i 

(am:) 
iTO^arar itr i 



< 5 Tt=P %7 wt | 

c*i ct ^rrere «rr$a stt *w »rc© ssctrea TOTOfa w- 

©far 'a-rTOr to^p tit to^s ^ TOrai to TOrai ttc^ i 

f^: TOro®r q\% ^fasfw fare** ^*£6^ to 4 n TOct, TOrron 

• 

ffa^ rat^fa I ^TC«f3 <?te©faire «fa8JF53 W9 TO 

TO ^&TO 3^1 l. ^fetfal SW ©tTOtf *ffaretre 

«rtro ^®r TOr*rtfa fylfot, w Ifrtfar-^fa cror TOp TOf 

<t 

♦tfaRrci few's* *faw, ^tTOfas to ’ifo® «rfafa c^ »ito ^ 
*#*itre oicTrc*t ’ifastre i *ro*r c*TOt©far c* cto»t «rfair 

^ »4 *»fTO c^re sro =rre, toto ftet* ®?3> 3fa<® TO[* 5fc«n «2Ttff 

TOrai *fa TOrre ttre* 'q c*r$ 5 ffa TOtTfa stfffara »ift« (X^ cttfac* 
wfeai *tc^ i 

< 4 % *pr® ?Ftefoi TO^f S^FS «rfa* ffa TO TO «l^fa < 2 tt?t«?#fa I TOttf® 

^©far tlw* fas* <2fc^*r «n TOr® <it« toi® *]*$i ^tro* i cfl ww 
TO* ffa©fare tftTOfc ©t®T TfTO *tfasl ST^^I feffK*| FtfaFfl. *Tfaft© 

s* i fat ^t's cto mm w ft®r ^tre to *fac*r «rt* 

’Rt^sfal^ «tWft ^51 3^*1 ^ I fTO^ fe*ttCf *fa©fallf 

TO TO TO TOt^ «1TO?1 ^n«Tt 5 T fat* 2— 

<*rtfs: *tito. #lfc%fanr tfa 5 * «rrret&^i TO* t <*it* 

c?fare *wto to cn, i5rt c^ c*m% 

* » • 

^ cwfr 4 s !; ct «rf^r ^b? ^?i ^tc^, c^ jtiPra 

9 tf%*rtc c i ^n\ i c^T^f«r <t8f-' 5 rf^^ ^*3 f^®?r 

’pta f^ ^5 fares fat 

ctfar® ’Tfaii irfo i ^i$fa bsT^RfaW ’ttre^ *tfat* tfai trfiwt ttw 
• • * 

ttre^r re^»r wf»r fro ^it^i 4j1^-ai %it *k ? i <?r^ ^ ttw ttct 
to' s ’tfai w t^n fa^re orfac® jito tit i cm 

'©far «cfat 57^5 ^ *pfwj •vttlt* fa^r aw ^tfrofir tfa 

«itr® to i *$?p^ ^¥1 ’tffal ^©fara ^fafa tfa crotf 

©tti ^far® 'TO tom TOtanr ft ^f ^*f Tfat^r TO TOg? 
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’ftcar cvrf^rc^ ©rt^sfi ?t? i few? «rerT^5 ^*fei «itfe *tfrs 

4ft? ?t? ??? *TO I fe* 

TOT, ^=TQ *ffe* TOlf'Q 4f?? TO W) art? I *PR fe •*$# 

Irteffc fe? 4fn? CW1 feTO I 

«rf^ ?w «£fiff^ tot, «w c?t? ft®? *c&<® ?jcn 

fw| wn srcarfeft? i ^*1 c?, w? ^fetrtfa? 

?*ra *ttfa?i •<$M oj?i©t ^fec^ jw ^fetfeTO 

Wll I «l?3 ^T^fetw c?ff ^1>?> S^/F «rc?* ‘ B Tf^’TfC e f C? 

wt*\ 5 *TO ^t?t? <PFt? TOrS ?fe I* 

^ tt?fa S^fa^TO? ^frfrs^frC ©lfatf( Imperial Entomologist) 

*WTt*PF aOPpTSCW CST’F^? ( Pi of. Maxwell Lefroy ) faW? 

*ttwft I fefe ?* 2 tfe «??*Rp fif^«J ^fe ?1 faTO ?t 3 Ti 

9 « 

l fefa ^fsT5Tl ^fa«Sfe I 


fefe * fwfTO ?*»? few «flaPW &F5 ?*F1 *Ffe?t<r 

«ry wwrofer ’ffl^i *fe?ffe®ra, 'BWfi tot to? 1 ^fac® f^fet 
^n W*m\V ?*fe?tfeE*R, ^®TO3 CT fowtefa *rew-?t«fT few 

^itCTtfw s’trro 1 fc 

w 

*tCSJ?F ^jRf :u C*fe ?tU TOt *f#fe1 «ftW * 31 ?^?tfe? I 

(*?) *.* c?3 ffe <ertt ?tfe?i stfrfe 31 ?t?i ?$?i- 

r 

,fe*i i vo to few TO c?«n cw c? <t c*nr ?^?tw ^ 3 ? v* 3^?tw 

3fe?i ww «rftre 4ft? * <?f? *fero i «i?f*rfc ^8 c?? b ^^t^ «ftq 


»pp wcw *t? ® =*.8 w? «rrg ^*nu i 

« ® 

(«) fw ^*t? ®t*r^rtfw (No^iiti mK'iie) 

• « *' 

%?tft fe?l ?t?1 I o 3ft? few TO C??\ C^f^T'O C?? ^1'^TO 

m* , » , <ft^n /^fet c?? # ir ^t^ «i?f*rk i ww? n? « 

w c?? ^rfw i «, ", 


(«?) 5t* CT? ffe Ft^fe ?1 ^t^c?? fe^fe?1 ?t«h 

^tfe©r, 'O aft? ><t fe?^ TO C?^1«C?? C? » C?? ^ ?& J^9tw 

fe?t VO c?? ^ 5 . «ltw. ??W? ?? ^t ?1 ^5 « ?< 


«% c?? ^tfW i . 

^ fef«t TO^F TfW «fC??r 4|?st? *i?VsFl ^ffe?tfeWR» 

5#tcw ?WPrt?7 « «rfa^ '©fsfe ?fe^5 ?^?r i 



ctc** «rt#fa spot 1 


8*1 


< * 




or I 


*rtbr^ c?s*r?r «rtfN *p^t i 

*rm «rr^rt «rtjsto *W’*tf*w* «r? ^wf, 3ro?n tarn 

* ?«vfww toP’c® a 

* • ^ 

^TfroR *i*fai *f«TOi ^ «tto 9 if^5 v^rtre, *itfc ^f?rai 'Stetore 
cq «rc^ *tfottw sfroM.atfoT, wtc<® opfa i 

*R2ff® faffe^l *^C*R (Lewts) 5t*r^ jp|^ fOh.iiles Dawson) <TO ^*ICG9 
*Tf^TC^ i Hmi'li Museum) f«l«U*R <5t^T<T 4 ftsf(Dr. A. 

Smith) *fff*R (7Ft*T *TfaPR ^ *rt«tt* H&R 

^ «k*t irM^w* ^rvp't^r v*tt*tfccro i 

SlV*! <5*H ^tf^R «ffa-foggR ®ftTO CHKtft v ffs , « 1 

f®fa v*|<is- <1^([ *(c^ ^fc^rw tU< WipM Sussok ) *f|^r 

<5f^ (Pilt Down Common) JTOfTO^ >TftTO cwx»r?r *4^5 

*rrf?*f ww isf^nr ’■rrfwfa ^fastfe^re aw vt^i fa* 

* 

{ Di Smith Woodwind) @t*fa ^t^fl, *4*FOS 

9 

y<s 5fiR^fc»i ofrcrofaofoR *rt<T0 'Bfst^j *R"r w» sf^si 

’Ffifa to ^f<^Tf^*T^ i facTOss ^Kfii srf«rt?r tpra 
«r®ts> w ntw* 'ws? ^T<5j ^tfasro i $tsrroni *ffirtonr 

r«to f^ir^r Rtfrota ^fastfacro i *rfa 
*?* *tCh*i *nn aratfi® stsrtc^ cV ^ fro **1^ ffc^ora 
’iff <*re? • , *rf$ 's *ysrf^ ®rt$f« s®c^j?r ^ i ^Nt?r 

'3<fft fs^ ct, onrKCHm W 

«iyCTj?r ^ «rc^^ r««t ’l'? i . 

tf*ra *tfi^tNfl f’Wf^r of, 
^tonr TOft 'qt^rhff^ ’rtf^s i *ffhw 

TB1 ^t*H f’f^ a, 5rf^t«(n?r?r ^ f*$ 
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w a*, i 


i 

^ TfaCTBT ^fanHRT <ata fatH I ^?at® <ftf®a *rto*a < lf% a TH 
to w ^to®a i tm ^ , 

a* <Stttt*ia Tfal JTtStCS <x *TO® CTO *4^ TOT >rajTT 

TOf TO! TO* ^c 5 # ata ®fa® i ®tal£¥a fans*! «npf®, to*t ®tta 
®fatai ePtfwi tote ®fa®, fans*! m tota ®fa® am c®fa c®t^ an* 
arfa'te al fa®tto ato, ®tei fro a to ^ i t? to®: a*fat$ 
*rc?t® *ltotti a®f i . *. . # 

a®^ ^fat® ^fal qfa CT, <3^ >rfCa® TOT *lT®tCa iWStffe 4^* «T®T® 
ctot to, ’'itifto agar «vtf^s?r ®ta a to ®tatcaa*?afl® ® ors to 
ai ®atfr ®t*tonr if%ff® ^ratfa® ®fa®a 'to, ^froa as to =n to 
atcra ar® to ai i cwi atftfc® faafttar attota *®*®tetai c®tro 
^tafn ®fa® I ®V*TCT «r®T® «W« C#t, Wa 'Q, *l®t® «r® TO 

• * j 

TO fro«t ®fa® I ®fafa1 & TOI *1 'Q fa^C^rr^P toffa PTfW! W9 
a<f apfa® p 

^a to®: ®tatai ®t$TOa ^ ^caa to^atc® *rto arasta to) 
®faatto *a* «if® tffwtotocara atetcai ®tatai v\$tm asfa-fafa® 
a*fa ^5 ®fa® 'Q ®tetE?a at® 3Taj 5SR ®fa® < ®tSta) *T®t® «T3 
■far «ffw? atai ton ®fa® i 

^l«rf®c®ta c*r i 


fMTOW I 

• « ’ 
c* top tot to **tfa*tca atecaa tff® §af® atto ^ifci, * 1 * 1 - 

■rsrfapfa ■ **ttofa ®®caT. «i®®* i *?ftr ato a®r®ta sr<m* i 
stoat®! *ar$ ^fac® «i®i® *n®, ®faatt* i ^t®fa® fPtTOrtan ^rtfaf® 
•n ^c«r *[®t®i ,^to > •>!*• ^*w 

^ itfirfa ’ffftrtTT «r® 'srtrfDnr »pl*pppi^® «r®r® ®®fa«n c®t^ ®fac® 
ar^Titc^ i «rfatto fat®t«rft ^ttot’rft’tc^a wa 
-nto ^t®c® ® ato "r»rt®t «2f®® ®at ^tirR ^car *ifa- 

^tfa® to* •afa^TOtsffa arta) 

i ^toTO ^ «r#5 ^c^fa ?*f^ta ’Httc ! >fa ^ai ’ffa^tfa® 



8<t®> 


I ’t’Mf® y^?f1 faPTffM® M^M®; 

CMTMtt (p\% srfas ^f%c«r cmhis ^tfa® i ®tstc® 

*tfa»t1 i 5 '2f^fM®,MMi m^®*i faj m®m!m *ifM £fc?it«R m^® 

®®MtM yfan ®sn m®% M*fc-MtMT Mfai v2rr®j^ $?c^ ^>"m 

^srrtfa 'stfM fafcfc ftCM =rrf5^ Mtc^r m^mi m§f® t ®tefc® ^ < g* 
*ftfc*tf5 MNtfMtt ^fir wPt® MfatM <arMi fan «• n»* m<>mm 
*to*ms *tw cMfawari ^fai i 

M®T®tM £t«rfa ^tosi ^fir tom mmcm mi Im^cm *r«w ?faM 
^MttM ^$® ®T?1 faiM®!. M*M1 «IM^M I tfff&tM «ittrj -*tlf%*5f«t 

cmm®i ^fai <351 ®fMc®M i -gttt^H, m?t®tm®, cmm tsjtfvc® $?tm 
ms fa*m Mfatcs i cm wm «fftt ^4 mt*r m»<ii «t®tM m^mImt far, ms 
^ftr mj®V® cmjr mtMj s®%i mw, fa*r»WTOmfft «rc5tw^N 

MtMafhsr "TfaCM C?M®1 Mfal ^an MMft M3®2^ fMMM fa$c®^ mc? I 

*$efl ®f%C®M MfsTMl «TfMMl CM*T M^C® Mtt% CM, ^fifCM $T?TM1 fwt 

*2lC*t®rM-MtMM MCM Msf<JC®M I CMCM CMfat® Mt'SMl MT3 CM. <2tC®PF 

TOM 4® MfMSf® faiR stCM M^Mltri wTmcmm M^*n «rftf ^rtfM® 

mHi Mt® i fa^ff*!® ?S® mi i 4% «?fa fi®i *j'sc® *ifM3r 

^nsM <2nrft m^mmi Mt^c®^ i ^ttsfa ^c<rHtW'© m’jfi ^fM?®M i 

®tM®MC*M MtMiffam iUMM'S ^H^gfC’l TO MfMMl 'MtfMC®^ l # 

TO«f® ^tCS CM, 5|S^ MVRT M® MMM ‘MfafMWI ®lM®MC<f <2fMM 'BftW 

MSCM^T, ®M^ <2fM® fMW*f MC 9 ^ «(t^R M^fMMtfgC ^ R I 

CM^ CMtMT^ ^OrrfM ^S CM® Mf»*r?r *2f«sfir® 

{, ^MS’fCMM C'l\?tf e l 3 P ^tci *ftMl MtM CM, £fMM®J 

* > • 

^hF ClT’fSt’t^ ^rfa ^tf^c®^ I HtMMS CM^t^'Q MJ^F ^ 

^fit • M^C® ^^*1 M*#M1 MC^T MFCMM I (• lens ) Ml 

• • • 

cotm*tm ‘srcMtm 'aiftr # ^^Mtftr® ®firc® **, 

• o 

®tMt8 'SIM'st® faMM I CM-fM^M MMCMT® MM? -SfCMft^ 

• « • 

M^f'tfM® «lflf MtMl ®^l^5 l„«rf® <srt5to fMiaf® MfM«r 

3MT M^C® Mt^ fM^rfM® ®fMMTM «rfa MTMMtM I vflMM fw ®MMl 

^|W| fMf%® <“3 ffMi MTM^I M^C®M I £*?t ^M? MFt^Jtfif 

MMtMl ®fMMtM MWtfa f^ST ^WffM M^MtM MfatCl i 

3RM 3FCM CMtCM W Ml <2f^M M^*t M»fMMl 
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f3pgarfa i >3 ' wii 

n 

9f3P® Phw 9f33tfs3 i , 3tf93 «pt5t , «rf33tf3’fc«t3 C9t9 C9t3 wtf^r 3t«rr 

vfl«rsce <2r«n 96313 3fa3tt^ i * 11311:93 c9Ft3 3*199 i®[*M 4339 oft 

^3tc3 *ifa ^33193 9f3*i «rtre f *i3c*rt9 $93f~9 Xf93i ^ ^3t99 

«rs%s.^3 > ^t3in *>^8 39f#r9 <2tt?ng oft <#91 

f^r i apc*r c3fcst ^,*ii9c*3 3l9i ^91 *f39fa9 to rfs 53*3f93 3T39139 

3if93 i 3tre9 49 ^t? TO *rtf39f3 9f3C99 i 

i $9l9 31*1197 993 TTffesrfsr «ti$t9 yftofc.tciR 3tM *^*r 

4^5 ^<519 ^<5,*ftlv® 9$9 <9, \^63C97 ^C^tC^R ’(W «5f39l ^f^5 I 

3PE3 9t9t9-f3f3« 3l39 49 <£J9l3 3® ^®lf39 *9 i • $*t9 3l*tC97 f*H59lft 

* • . 

.( syringe ) 3973 3tlW 3\31 *49 5l*i£fE9lC5t 3ff^$ 931 **9 C9, 3l£ 
**?n ^n» 43? f»r59lft9 <5lf69 ( pi-stoii*> 5i3f^ 3W 

C3t3t3 *tfa ^f 9 i'® *fte i « 4 • 

>W4 ^S *TC9? -slTff^^T 3*Tt39 TR13C33 (Cliniipel) 3l39 ®fcl9 3l3t9fa9 
9*$9l9 C3lfclf33t3 GFTE3T? 9>M3l9l 0*W5 9C33 | CflT>tf»ra'pT C9t£3fc 
f99*t 39l< 91*1 *IE319^ C?f99ttl$3 I 333 oft 39W 9 33?r*T3l 

.( 33^13 ) ffftfft 3l99 4199 931 *9 I C’lfttf33l3 C9ft91> 9 feft £< 9f99l 
39 Fff33l fffjl «J9S*|3 3lT>9t&l9 3?^ 3?3tt 931 I 4^ 

f399 *fl3f9^f39 9l9t9 fasrfsgTs 931 *^£9 *ff?f ^f39 

*^91 nft9lf5£9 (2|S§ifa9 9f9^5 I 4^9i*i **• *T3l9l 9 ^31®? :5l9£99 
3J37 *11° I 

*11* 3t3 ^f%3t3 — ‘ r ^3f5l^^ 3t33F ^3^ i2f3»t3 f\*\- 

*f*lt^1 i2|3r® *«21 e lt3 ! t «ltf39t3 9^3^ I BR 3^39 »«9' 37% ^ 

«Rt9l 3»f3?1 f33Ri TO3 I *f57f^3 ^53 C^tf33f3 

* 'Q '338fa*11 ^fw 3TOU3 931 ^>, t£J3? ^tf®f*33t3 WtBf 9^*l’ 

* 9tf5 3t1 9tat*fa35 3t9lf 9f33t3 333 ^39 

0 

3t39 3tf99l 32^ f3«f c t 3#|* 9f?3l <£Sft% f3 v tt3 3^31 3tC9 I 

b-8 »f3t9t3 337 ^Jt3 M* '3131 f^3 I ^3 3K3 ^39313 

3^«T I v43? ^31 Rtf3F®* ^^3t3 *tvs »t3t9t3 939313^ 37^9 ^3) 

*5ltf3C9£9 I 93931C33 9t3 .^tC3t®frt3 4 3t3^ 9ff9 I . C3^ 

Bf9 939313 f9 ^3? f99C*f ^ < *s < Hf^T5, 31C9, ^13 f3W 

* « 

v2T39 9^3S-- 

. 939313, 933 013? C913 33C3* C9l3 3l3t3f39 3%35 <2T33 «Tff39t3 
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Rf§ i srmtf at^> te <swsr 
Wit?*r ^?r i «it5>i u'faftto’M to ^pfat®^ c* ^a ^ 

®**r *r*t«r te vrtr*r *ww wtei c<to wf *tus m<s \ 

'^T'® ^3T 3^t® tevffoR I T®fa tea tevtflR (£r«tts?t 

^f® c-ntTO **i ^c?r i <ro ofc «st ‘£J c it^> f®fa apt*? .?* faaps *f«r i 
TO*f toft sd$P8 ®«rj ®rttol *IW ton fsrf^f ^tg® 

•a , 

^«j‘ib‘ ^rg tojitfa *«iftoi »*r®tfto ^c<r1 

TW PRrl*r «fTO «i®r® to t Wi *ro twzm TOfa toft 

$t*fX 'HTs *mf«i® tos *i$wapfaX te ^R*R a hr * <to 

■> • 

to®t *tTO *m® to*R i $t*t« OTfr &cz ^fac® *tft1 

*Tft o f, aFftfjto toft T§£® f®fa am«i c^R nfar to i TO*T 
3f® *}p% *lto* JJ3| vfH? 5T«lt *Ftol CW*t ^PFSt*! te^lflR 

^ftratfi?c*R. versts c *it te*it« iov« <$: *pwsr <43 s ^fc<r i 

to £f$® vai «rsre V**it<rj to i rfw sfrftto 

^•iiff< tevitiR ^ftt® tot®^ i cto «rar %t *n *itor ^®rr 
R3T8 <51 to to 1 ^ ^tte b\ ftft»1 tot® ftfal *ftre ^*|T Rap? 

to® I SFTftto *R (Oi.).n) ><*&* ^g <TO ^to ^TMtoft W#?T 
*lto Rtofa TCRI to t 8 *TW WCW ai^’ttR ’JJMTtflUR 

^firc*i r 'tf ^c«’F’PFirf^ ^*itto ^c>® 

^pt®r Mr® Mumvt ^ntto i 

^ «*itflti i 

« ^i ’•itOTl* to1*f ^f<?c® *itca i <2j?fBf & 

C^'<P atot*| f^?T«r ^NC® ^itf^®, 

to *rtoto) i t^i ^c® ^ • 

totto^ ^wt 3 ^ ton «rf®f^® 

^® i t s tew ^tt^ta*i as ^it» ^i 

5p^^R *ri <1® i v&ve wr® tet»r ^®n tt® i w^*n 

sits0rt«r, - totto .fwtot Thn 

«£RJ® I 

f 

*it«fPiftnRr *w« *p»fthrr^ «tw yf^*( wtn 

tatosa c^lto ^tol >rc^ ^fii® i ?fg te 

f%<rjt® wr*ft ?rht«to <wi c^, *?fm ct srto 
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twtH 

^ *5t*t9 @t9 «rrf*re ¥9TO9 «tfws9 i «rrf<fc*T9 

9W 4^ « ir« w 9t$9 ^*rr*rft99 cro 4*f&9 *tfk* firths 
*^91 9T9 i wf9t fwt*r Mb* «ks «rc*r c9 4TOf9 tJtoi *rtfo> 99 
ssMc® fafa fat^-r 99:99 C9, ¥9¥f99* vtjrv ¥9¥9t9 49 ? ^rfrorcw 

CTtf^, 49? ^*i c*t 9 to 99«i fe**itfv» ?$zv *rrc9 wtow 

f®fa fam *^9991 ¥t99 i 

fr • 

¥9¥9t9 93:91 ^l%GBfc^ <?ftfifa feviftrc *z%. i Ttcart c*rtfw 

. 4 

'Q ^TpSff9¥ ¥9¥9t9 €4ff%C^5 9ff9*tf5 *ltC3 *91 I 'S 

¥Tt®lf99t9 49 9fe C^rtf'SRs 5$91, 9*Tt*ff99t9 ¥fit¥fr 9)1*1 ^91 erffcro 
*tfrtsr ’tfirettn *rt^9i 9*91 9*mf99t9 «rc99* jiutrw *teC99 49? 

4 

«ltt1f9 f*tf99 fitTO'Q 9t9t5> *lf99tt9 f99)9T9 «ttC9F ' ^3t9 *9fa 9#lTC 

¥9¥9t9 CffNrs *lf©9l 9|9 I , * , 

9t9 4f9t9 9tf9OTl l 9, *?t9 *19^99 49 *tM £(9t9^*fftt9 ¥9¥9t9 I 

C*fe *&&9 C9tt9* C9*f ?f9T^5 *1ff?!'® C9, *ffa% 9^3^ ¥9¥9t9 4f£9 

•ifiPTlW TO^fl I f^5 <3W C9t£9* ^31 ‘ST«Tt c t ¥%*$ *rTf9T59 sfl ! 

TO:*fC9 C®ltC9» n^*JP1 9t9l C9f«rrc*tft*T C9, TlWt9 99931^ ¥9¥9T9 f-WRfa 

9fTOCW t 99C59 WC^T, 9#t9 ®rC®T, 9f9«lt9, ^9» 4I99C1 ¥ 9 ¥9 f 9 

9foTO I C? *W8 ?%9*t9 9^tf? ^*19 T?C95 *1tC9 C9^ W *^9 ^9C99 

*2f«ffa ^9TO*T ¥9¥9t9 1 C9»99l C9 C¥F3f 9*9¥9t9 9f§ C9 C*FE4 f9Ftf? ^*99 

9^ *Tft9 91 i 9W9 *9f39* 9k9 f9t"T¥5S *r*\ 49? ftC^9 *^£9 9*999^ 

tfWfr ^ , Tt9t9 I f^tfw ^f«®9? C^t®fT *&V§ #t9*f9k9 ¥PRf? 4fm 9^C9 I 

49? < ®'®9 9C9 Ia^9t9 I 99^ CW5T®t 'at^Nr «rf|C« <^J9 9 i J9 ! 9t9 9TWI 

4^ «C99 aft9 99^ «l?*r^ 9sjt^f99t9 *RJ9^ J WtC99 ^Wt- , ^9 

’ ^ntTR ¥99*919 49? 9f?8^tfir 'S C*f^ 9,^ ¥9¥9t9 f¥91 *91^5 r 

^ft99 C’rft 9^^ 91 y*m <2f9t9 ^Ht¥t9 ^9 ^ *%l*\ ^9 CT, ^t^l- 

OT9 ¥9Wt9 9lf9'® ^^91 f99t^ I > t 49? 4^ ¥9Wf9 ^9^t9 r *TftC9 4{|%l 91 , 

*rft9 >e ^®r .^91 i 4^ ^f?r® ¥9¥9t9‘5®r ^artf¥9 9t9i 

t < 

^9 ^9 I 4^ 9f%^ .¥9¥9t9C^ ^?9tf«fr$ 9fetft9»9fa¥ 999 9C9 I 
^91 9^9 9C91^ ¥9¥9t9 C?t9r« 9f<39l 9t9 I *lt919t9 * 

C9 C9JT9 *rWPTQ arj9 ¥9¥9t9 fWWt9 I •• 

99T9f^5 *fT9 ill* ^S 9C9 T>¥C9 ¥9¥9t9 TO 

9ttr® 9tC9. TOtfa f9^t99«99 » f^f9 ^H-9tV 9^9* 3ft9l¥ 



. * 

* ‘ i * i 

' mm ftR'afaai «i^i yfart atfft p ^ fre. ^tw 

irrfei5l ftfC«T £1 «W5 5tfl I ^rePtfc aW^5 

afei eitt»te femtn ^r nacatrea ??tii *rcf*rfe atrc on* finri 

*i$w sa i fsiwintH ow c^iCTfestB 1 
O^atCaS ■ Sta* Gaftl •*{$&& I <4% nro 

$*»« a*wata «rfo v if% 3 rtc e i fevfffv® i «rat*rw artwra am 
TO»^R *tiWBC% *lfwf«l JUlWw Ffaa* Arat* Wt*f 

srtJ® s T" p J e f anwrta ffnrf«i« *itca faftfa® a»fac*R i 

'flt w wrw ami ’ftHwf ai c^t^ «t«t*pw am® *te« 

• * 

V 

^ asjt^rfaata awiwft *tt^«rhr »fw ^tt»i *nf% 

JiSft® at®* a^TC* at«fT CT W *t®a "NfH *tC®, ®tai- 

fir*rc® ^m 9 ! atfea ®ftw ■fen «re«rtf<^r a>t«tf j aWa ^ < c*t^ wv 
«TfsH-t*T fffl «WCT ®rC*T ffefol , ®r®T'9 

a1«*f *f?ai «tft ^UT 5^C® fe?*llf5a atfea a*faaj spsal a?M foal 

«ifo «fata» cnte fafo® faT?ri> pit^ai *itai arfwtfoai ^ T tfo*- jSatff 
*r*rNe® asfaai ctri ^ i eta ^*itc* faW jnfoai *racq' 
tatai *ffon an*n »t*i um ^stfoaca a®n aa i **fo- 

^ata, « ^rtafoatn wrcfc* fa«M i «rf^Ft*r 4$ 'afo^rafcr* 

4 facVss fefa *ifaf *s ® asfaata m>J ifoatoapi «ipr *ifaattl 

art 5 ? i oitaca wt« W , «ff^’?i «rfc^ 

vrt j»t^j »f^trc^r ?n, ^t^finrtv c^rt^n 
^ i OTftpi i ^1 

*ifg^t«i #l < t*rf7?f^f i r^ atnfiF^rw ^r<r<F uif^vi fam fe^rK *wt\ wxr 
’itf^n *fim ^f*rl. 5t^*icr *src?rrcn 
??f?rc®i ct *rvf<. ,9 rr'OTi ^t«, afrfrTCrfe i 

oi% ipwfi yfev fafete ^pfj?rt «tfir <2ic%fcsr ?rs^*f 

^fipn ^frc^r \® 

^ri Tfa i 

^%rf«ri ^f^ai ata i f 5 ?^ « *a*rtt 

» ► 

afar «if%%rt«i atf»r m) aa, <®t*1 aa's fast® <&ai 


'p 





MV fast* I 

i tow faqfa 9* to* Wtf® «ctcsi 9J99t9 

^ 'Sfa® ®f?rc® 9 ^*t towt^ toqfaafhi 9t9f$ 9 n t¥9t9 

^*tt*R ®fac® 99 TO to s*tsrrji*t 3f*ttf® 9r93t* =n 9»f9Wl *if99tM 

toitto *itC9 *n . 

too® ct »pwrt»T -srs® 39 , <5t9T9 wt«# ^tw 49* 

<2f9*t9 fafaf® 9^fto9t9-¥>lC¥i> 3to ^Vtffir® ^91 *tCT I 49 
TO«f *itwtoi art*. ®Hfc-*f«9i-to-'flf» dgsr ^tot 6 ! nt«9i 9t9 49? 

tfllfiM ®«(1 9^05 affa C9C*1 t»l ^V^to *R¥9[j*1 totto TO=1 I 
^PPFSt*! «JV5 9*91 i** C9^*jl to >1991 (Smfcr^S 

9to ^ 1 4®9r®t® tow.. »r*pfirt*r *tto® 9*f9o® 8v to<? 

3 to 5. stfar ^wto 

to *tf9®tf’i 9*f99t9 to* 9t^ I C9 Wito'^fto® 99 , ®t9tC® «rcsw 
^«Ffa-£«f 'BJtf^l f=l^v5 9^91 «ITC9F I 9BtJ-^ ®F97 to« 

«rc»r ¥>reto tosi ®wr? tow “wto” ^ 9t<n ittoi c*p®n 
59 I 4**91 «lfe >•• to WF9tCT 'O 5 tot .♦ffefMttowfe 'S « > tot 

3 * 

tof^top 2Jt99F faf«t® 9rf991 to<® W»*tC*l «TC9t^ ^Ff%C^T, ^9Pttf 
Jtff 9to >fC99 9>t9 ¥>T¥9tE>I9 to* ®tfto to 49? f9W WP9t*T 

fare ‘ s if\59i «rtw i rtwra towt wf<h>t tofto 9-91 9to 9tw 1 

« 

9^9^^ Cto W TO 9*91 39, 49? 4to*I TO*!* 0?9J 9*tf*9F<m 
*£*6 TO®9 tof® ¥>1¥toW ^f 9f9l C*ft9*l , 9ffil9l TO 3C99 

too* fctiswi ; to tow^w ist^i ffii 1 *ic* 

^ 49*f5 tot9 ¥C<R I 4t ^^tC9 ^StSl^tC* WC^Rl 9C*H 

¥>I¥9t9 ^fl^S® 9R11 39, 4^ *lt4 9fa« ¥9¥9t9C^ 9Ft5 91 ®tC39 Wft 

v tt%9tft« T31 39, 4^ *TClW 'ftm ^C5T "'Q W W.*\ 

• , 

*tf9£9lN 9tC^ I 49^ 4^ toC9 9^^ 9PPRTPJ 3C«9,9Pt9 Ff»l1^ 

39 I 4^ ?« 3to ¥9¥9t9C9s «l9t9tC9 3551^9 bfC^T ®ft99 

9Ftttfl1 «TS91 35 I 

ilr18 %i *[ 8oo 39 ¥9¥<Jf9^^tf?® 3$trfl*r I ^3t9 ^f9¥t?*f^ 

ftWt9»1 «Sf¥® ^f99t9 W9 *I?W 3^9tta I ^f® *%% Vl^9^5f. 

, • 

91 99tf39 9*fo-*tW 9^ <«n?f®9 iRUtiT.fW f999tC9 « 9t9t9f5T3 9 lft l 3l- 

9TC9 9T9?5® 3^9tf^»T ( appf! ) 

M3 9t9 



•rrsfa fj^fT^nr c*fiw « i 

fato *^rrs ^ ^ fwntftil entire* 

Tto* >8 toto c*fl« «wl% fa to ct *to ^*rrto w *Ht«. 

«rt*rei ^^rfsto*! *tfai sto's fosts wra %®r i 
^ itiw -2ff#t5?. TJrt* •« ^ tot*! Alfaro ftw „ Wl RfR ^fato 
states i *m TVssc’T fa;s*r Vto. ®tvt?i Tfcai ^tsfa 

“linried Cities of *Cevlmi” ?rt*WOT faffattS I f$fa CT 

« 

<t so 'qv* ftm *5?H^ c^tR ?rtoa «ot? $tst?r ^fhfca^H *r*i ftc^t 

'^t 5 ! ^nCTO torf> WSfR ^t!R r fofa g*fto 

• a 

fa^Tfa^ ^-g I tfa ®wt9 <Jt«r7 $t*fa Wg I *!arfa tfast*! ^CS 
’ir«f'B StatCS*C[ fw CW 47F c*rt BfW 

vii'l VtTO fa?s*r *to*! *rto?H states i 

« 

C*tts 'Q t’ 5 1T® to TO®f St$to tort®r£SR to® cstto ^*lto 
-tfaai ^ *t*1 ata «l<r« *u<551 *tfw«1 i2tt« S* toai Cto3i*t <£ff#fa 
cto asrtto *tfto ^tfato '<mi ^bjw ^l*rr«fT i a»tt®rt sttfto toe 9 ! - 
f*lte si '.to «*tv® to® c*tg<**t «8RT« tore *rf?i sta 
si i s^stg tos ftores st^ses cs »pto £tt#fa cto sitfa to® states 
^tstess toi tore ^tssi «ito cto tost toto stfitoffic^ 
tosrefs *tftai to* i 

t^esHfasr*! ^®s^seg 'vr.3-i ca sto fa to *tto tore c*rlto stf 
favtto tosia 'ststo «««it^a ^«tsg i «rtg?rh8 

^cg^iM *^5t?t^ geg* ^firai <rff^ f^ ^^rfg «twf ^ ^rfanr ^ 

j 

cn av ^tos *itw 

• • 

^*roa c»i\? fgH® ^rstf«f^ ^fec$<T ^1 ‘SfT^N ^ft^r ^rw® 

c*\)K Wfira ^fvs rfc’i'8 ^T?1 ^ «ftwd «rf?r ^t 

*%zv c^r *it?n ^Mr c<i c^*i *f^t^ *k*, ^?z? *i*s ^<^>r?r 

*jc^ «2fti&J ^e^rs ^ivrf»ra ^1 *nrN 

*^r.^ ortfa* atf? fWHg c@ijc^?i 4iw «rR « ^•^wsi to i 

„ » 

>W «TC% >*% ®R ®r*% f^«fTf^ Roynl 

Society^ Wt** *V&1, U|?P# «nW ifr ’FOR I «U^ tfWCTRl ^C«It5T to <— 
“ Experiments and Observations td*lnvestigHte the Nature of a kind 



8>bo fwfa I ^ A’mtn i 

5 * 

of Steel manufaetuVed at Bombay, and there called ' u Wootz ” with 
Remarks oh the Propevtjps and Composition of the different States 
of iron”—tofa 4% ci jra v2rcwc*r ^*ttfa® "to” srfa* tottc®* 

‘tin, sr^f® toitfa fkm ’icwi.'s *n>n i 
fSRSOT t*f ®R* ^* 5 # tftfa® *to 

fasten, c?i^ cvb*n* ^ret*R ^fto **rcvi qt^roi 

^rf*® torfes i <*r|«pr* fa^;=R<r **®: V° fto i *®- 

<ire ^ to to® cr ftotn ^®t sft^ *tf®‘TOt»[ «rt^rc®i^[ ®t i fl 
^f%c® nfai i *«•• *f ? ** arts* c^t^r toto*r *tt®?n rt*1 
®»ICT1 **f® c*ite ^nstffr^ *f*® totCS ®tsi 

«WW5 ®rfto ^ltf»TS flf*® totCS I* ^ «I3 

■Tartar 5 r i ®^®s v»ib to® > 8 >* <21*® totts i tom *itwi 

ctofto tortJrt ®pj* difa® <iftoc^ 1 ■* PrfaAfto fafa®-cto 
to® c*rte fa^V *faqfa ® ^ ofrt to® writ® ^rs® ®fto* 
<2Ht«T*f ^re^® *tc 5 H, itom ftofc 4 ^ > pi®.< 2 rtftsr'« *<nic*ra qi*itf®* 
c* fact* ^rm*PN to*, c*rt *rc*s =?ti i «$ 

tos-^IiTr *rttf® srtt®* ^c«nr '®prfat?i e i ^3 tot* fMro-«*Wnt ^‘f art* 
^ I fare >RCf tofa* *fto® ^fafa® to 5 ! s— 

(*f «*®f 5 tottc®* *TfrNft 55 w*®* «*r *fs *T®t*rft® <sr$® totfto 1 

tot* fcrti *• to 1 

fa) <2tp>fa C*laJ*» I tot* "*57# «n® ®« tot fa*tre 1 toft 

VO- to I ^?Tt*'« to*lt*R ®t°r ** *T®t*ft 1 ^ TO®? tol *nW*Trt 
* • , * • 

*tte*l f’rttci 1 c%fa ftoto fafa**r 3s 1 fa* to fatsm ««^ti- 

<5® cr ^^1 <2T«rR fto, c?pr tots =?r^ 1 

(«). art* in ^1 “c^to” • to ®to>l 1 
• * • # 

ou^ <sr?rc® *f® <2ft#N ^ wi,*cf ^tcrr^ii 

1 c*sri ^^srtwTcsr ^ T t 5 i^ ^n *»rfc®,®t^tcnr 

^*rt ft vjn 1 c*ite ar*itf* ^f*® 

• • 

^1 ta'n «iw ®t^i <2fam &ivstm$ tot^, ^rtaFtOT 

>, ; *ii^®to 4£ffi>N *“%%, CT .toltcsar *«ffa 

c®ik ® *wttiraft«M*t® Wc«f<r ^r 5 ?t<r ®tf*r® ^1 citm <to*t ow^i 

3 it* «tt^«n *tti ®to ^ c^W® *iwt*f *fto 



<s tfc§r af%ai <wto-vnr-wrfaa *tf%935 «rc«m—fa* ^ atamaa— 

*4^ fasa^ta c«rteaa wtfsfa ^mraafc i 

i 

^fcrC^a *Tfa «2Tt« C*ltC4& ^a*T5 «JtC^5T I . 2ffik <21*4- 

5P*tf%r® 'SFfaak I T^ffi’f a3Tfa-*PtetC4T *11$ WTO*! 4^ a 5 !* 

£T*1'© < 2 l*a** ai 'Sm?^ “5ft^5 ^?ti^«T ®t41 a^ata ^5 

fcawtfaamcaa facna ‘ncaaata faw a « fcaawaa^a afaai 

att^R C4, eft^ tfa*t.?fttt1 ^Tt^a 47aat4 TOtff fai^a *few fct»R, 
^flaa f* sstSE* .f*a»t*t c*iWa a»fla a»fars ^ ^tat* $T*fai 

eftfarea i . aa*. aitfacs* fa.ata's ^ vita a a^ai ar^re atfa® i 
fas* *t^tai aaa afta aaa* ai 'sftais «rca* waa^ *t*T* ca 
»r* «t*a$s ai < 2 t*a*s f^varfsr afaatgi * ^tatcaa fsrtH c*fa*r *rot?*i 
caasa *aj*si<3ft4 a$ata afesft^, arrsi cafaal caH afat® atai ata ca. ®14- 

• o ^ ^ 

a*atfec* a*^°je *ai a^* ai c*a «2r*4-apt1fcc*a $»n *°?t* ca 5 ! 

aa* aiarfai £i*at* *tf5ai *aa* « *ai asaa^ a*aaa ntta ai i 
aa* *$tfa*i faHiM.^faaTa m ^piw *ac*t ^taw* 

*^atf**r i 'ata aa* atw-a^a faai aflatfsre 41 faai «rcs} ft#** < 3*4 

t 

*fca Tfat'® >PR ** aft $*t« fa"Rl I fca»lfa*lM ata *C4a C4 f.9 A? ^Rfafta * 

4Ffirr® atta *tgc* vaai^ ®tca ffs *faata ^Mtat *aa*ft®r ^fea *faai 

artfatfsa ai 1 1 >1 stitution of Meclinni<‘»l Enifinpoi - '-' 

J 

^jwt^ ^rf**itc^ *Fpire^ ^ f^lta »ut^ »n?ifir 4^f5 < 2144 ? nt^ 
^faatfe 5 !^ t ®l4tc^6 ^tartan a>faafc^^ ca «ta at ®a j? fwTc < ^r 

aif^ fafefvs ^faai v4?H arai at^re *ttca «, ^artai c«i^ 

nfpi 1 fam ^t^tai afsratcf^ ca ^*ncaa «2»t^N ca 

1 4 # 

spl?^ <grea ^5 ^la ^TsTfa’fre ftfcsjj as^ 

affac^s >i»>f 1 

• j 

«u^ >w c?f^ai ^ ^fatc'® •ttal ^ta ca, ^faf^a^ri c^rt^ « ^-tr® 
^acar fif«» f^c^fST, 'Bf^rai farta «rf^« «r?j c^t^r ®t^ta 

• .9 J 

>i4Ta^ta c«ik aitfa ^at^5l ’^tkai «2r»t«a»ta 

v2t^a«% ^ ^faatficarsT 1 at^fa^ a? amw ^af^af vai attcas 
^ttca aatai # ca*r # af 5 ^^® *r^t ata ca, at^faa» csj^aa aiaata 

ai 1 cafiaawffira mi ^tVrMca^ aa '5ta s ®k ai 5 ^ orfhr as’fota 
arcaa 1 ^ferc«j& cvfaa»a cakattfaa f^ c?faca> 



e«. 


fawfa i 


* 


^n,. am cro *mti $? *pyhrt ^far* to ?ti ct 
’tf***! cartTOtfa *$vs ^®ra> om T^tto i ^?»rw 
Tf^tr owfi> ^tc^ ?iV$ ^*ii# i um sif^ci *rf^fro c? 

wi cTO**i •iSWi to *pm u w c? ^jsi c*rte c*i *tot ’n: 1 *^ 
=lt^ I ^*1 vfl^S <5^3 'Q .TO*I1 ITfttCW ^ ^*TC® * 4 & *|fTO <(fintci CT, 

«? to i to to c*r ®tfTO ^4 *TO i £fvt*» 
frofa® «r$ ore carte *it»in- fTOt^ • • m&H ^ «wfct Mfe 

m 

^*n«lT cartTOtfte 'erfft^f? ^ioe i •tfa*i^te*wr ^ntrro ?r?*te 
*[TO CTOW*t TO fat^T ^f?C® - £fTO ^tfaffl St*H cn, 
5T|SJ1 ^ttw caftet* J15.TO *1^5 TOT—fctfCT 
TOn m*\ ?i «?l®*[ vfiwt* dFfm *nrfc* "Pte^r *pfif?i *\tz*\ c*\)x 

C<H 1ft TO I «ltTO C? C®lkt^ ( wrought iron ) ?f<TO1 

( Cemenintion i*io<-<ss ) <af«|tm^T?1 ^Fl? «5fTOI 

nifm «rtc3? i ate >ro*rt cnfctas oh^ < if?Rit e r <£n>f*p5 i 
ftcws: oftm cWtewr^v w« to ste*i i ^te ?t?t*rtos: 
fafes *lf5wt«t TOWl ?! *WT* fflqfafsB «aifC^F I <sfe »ITO ^ICaiW^ 
*TTOW ’T*rte®1 «[f® ^pfe ^Mf® TO TO | ate frot^ 

9 

^TO®*T3*Tt ®fTOt? ?C* W*® ^tW I *«*t 1W ^tPF 

srhtete to i to *sfe ct *f*rs <sn^?r 

f ; 

c^ ^ivrfwrs «ip nf^fn^ TO^PfW^ ^Pq *n>Qfl 

^c®re ijfVc® a r ft^ii ^1 c* 5 ^^ «iiT«ft 


«s»r#|5T , n e i «rrf=R^^ c*\)z to? a*?**r ^f??i ^i^c® *rrf?c^r i 

• # A 

<2tt#tW‘ ct carN 1 to ?fro ^«ff^ c^to «rt^r- 

, , * 

c®=T tws to§ 'Sj*rf®i ^n ?t?, f<tr>r w 7 w^ 


?fTOr^ i ^31 fspw ct wf^^^rs TO^< ftWf I ?^»TO 

“C¥*l { «IM lmr<lty>ing ) TO, c2f?f^^ «Mt^t 

* ' 

i? >r®?«s tow M i , ^ c2t«rr^c>i c? ctt? ^ <rrcv, 

f * 

sstett* - ?? ^fwtc< toti ^1 ^ f?«Ui ^frft? ^rf si t ftr® 

^f?9i «rsT^ to i am ^f?rer c^i^r ^rers? toTO» * 
f^far® 5^1 ?t? I ^ 'TO? r f^l«f^ C^TO .’ITO? 
vf?9i tc^s «rf? ^$r® nft? i 


^ ^m^nr fare c? f^TO c? «w^r c^?. faffo ?nrf? ?t? 





fatw: stfrt»?t, TOw to sfcsttw i 

«fc* *t3=? ^*ltWt=» *}fWS ^fTO sf*l<» f^CT » 

*PTfc-$"*tt<5 <£tW® ^fTO* «f«ffa sf«t« ! 4# 

^*tftS5 *r8>TO • *«• 5^5 ijr*®!’! STr* | 3flfS5 ^tif-cartre ^ 

®wts mrora fafote wfasi c*r«n ** «ito 'SJ^cstsf ^*itw ^»ft« to 
•ttfaw, &\% SV5*J *fi?ro ssV' 4 * 1 <st?tre TOs Ftfro c?to 
w* i frotw «rf%gro =n ? nfwr f?p?r3t f w *ft , $ «nr> ^itsn 
StS an i vij^TT^hs carte ww*** * ^<?»®Tfc®«1 SteM fcc-fs *2tr.*t®r^?i i 
^Tre fTOi q4 faftl.csftc** «?c9t^? ^tei ?faws =n *ftfat«r cwm ^t®r$ 
** wi i c*te «*rt9 « ’F’Jwfa fafefa artrc i #k ste-c*rte TO* 

TO fa*ff»l^ afrfiffll «13^5 TO H-, ^tetC<® *tTO Si SPlTOW 

*tfare an, ^SSt ^®IW «IM ’ifsstt 6 ! nifw I mTOtfte «IW« TO 

/ 

» • 

apfttlW apfta* i ’-'CSrTO ^*Ifffte mSi*! rs ^ cTO *tfTO* 
^apintpi *iw spfsic^ *rk« TOsaptft 1 i *rf ! |CT»5n «? r»wus 

TO$TO«! 'o TONTOrteTi f~TO*i ®te «rtfaw m«w TO ws, TOstCT 
ffstc^ *itn TO fa?*c*r cs *rtro fastcw c*ft ^fasfs ^cw^w 
*Ptc®i fafe i fro •sitbkwpts fscTOcs ^ts^sc^s 

<3ltCTO *ffo m 1 ® STO^M CS ^T&fawtc^ s$ *3?% CS 

TO vflTO< «rS«Tfr$ mSTO c^tc^p caft ’P'NT 

*ftrai WTfafC^C^ I., X^l^S 1ft «sf1t*ft TOnesft 

%^*ltf^5 ^»<Jl fTO^ I atfff c?pt^ ^ 

*rf<f^^5T SF^31 a|tc?p, ^5t?1 CT ^>t?1 <f#r<7"^ 5ft«fT^ I 

J * 

cXt^.r m ^ ^r*\Vz « S I1 ^iait*f aFftiari «r.toww f*W 

f^t^, *«»f WtW? af^5T I 

-t 

W ain^T lai’hwn *PfN ^1 ^itfw <Rt*ta 

• *1 • 

w*?hf^ 's c^ftfars v$r&% ?i stew i 

^ ar^W C^traf® ar.ST TOItsfaM ( ®«1 %S T* *** T' )- 

«t®WtiR ( laii ^S ^S T°, ) «W art^lftSl (81> ^ »fS «f2) 

, —apsf5^ tffaita? I arftf^f^9T?T W#R^f SSTt^ C?Tfait^fer 

^>T^T W^StfW®!—(Ro}fil Asiatic SocietyV Pro¬ 
ceedings Vol. 8, 1876). ’ 

car%i atf%s ms? ^Tflhrwni* c*rc*r< & «rt^3 arf^s apj? 



8 *>8‘ ; trotsr» rtwwmm i 

' i , , 

*mara®Tc»nr faw carte TOfte. asfewste .f^rte 


> < *'* * » : '* 


¥*) at? : ca, ca »rw <*te aa^s fa<a*i!te afte* «n »srw® 

■ , * *■ 

a^tcw c*te >ra <3t?r€te viteteara c*ite aw*}* « «te ® 

* 

*frwrfw*r. ct ^fw®i ^ to aw> ^ aft, ■tetw’teatai *i4icw >8 
^ateFte at<jft 4^}^ ^ 0*1 *\m i urowr^te £tt#te*rc e tg «nsf^5 

*^s<j «rte1 aft c* r,ta«rai ^a*iwca <stt#te fa?*^te w aaa a$<5 *^n- 

r < ^ 

fit® c>r? £tai *rc<6 <®te€te*ri a?«taa* ®f?atfwc®5g ®ars vfiaa 

r 

c®ta ^ate^ v it'eai at* aft ca *tt*l ate ia’ttert^a a^te- 

’I s ) c« t k TCW aaia TW® I *tf'S'®V1 ^OTt^jTOR ®te oqw® ®ra"rfa 
afaat'Q i(favB ®tel atw ssttfcaa <sm fafa<5 

ai ’ftatePte ^sitfir < 2 ^ ®faate,' *ra> ** a «mi fto atetar 

m*\ ^teatf®® i «t?«, tfte, ai a®r ca® 

i m *? 

a^rc ftfisa^ aiaai atfw's ®t®tf*a errata anrt® sf%<$ * ^ 
acafc srate *tfi9*i *te i artw* ^ferc^a a ^aafcnr, ^itetate ^itfir 
•PTC® 2®fta *T3T®1, fW|, ifi*, fa®ff®r®1. C*rtetejf«l*SBl t®7tfite ®a* ’fffiS 
TO a®t?ata afeatCW, *T^ a*27 atf® atWl fiw?® ^ af| Nstet 
Mtt c*Vac® <2ft5j ^**r<rf<:<^ ffs 5 ?, 

^rs?tr®T «if^ c« ?ttf%?n 'g ^tc*r<i 'Bit^^t'r «ftr® 

^91 i ^fw eFtfare C9w bm* wt 

vf?«rr c*Fc*H f ^z*\ ^rst? 

9\V$* I *jfa 4^*1 ^t^l97 ^1 -*et^1 ^|^9’t*l 

'S ^fS=T aff^^ *1^ fa**T«t 

?pf^c^ ^tfirc^s? an i *w«f*T fttatftfpw* * ^ t* 

gf?9tc^ * va^^tc^ c^tftr® ^^1 *$¥> ^ttt«9- aw *ri ^ ftsi^ 

* • « 

W’t? i * 

< 

*t® *f s ® c®!^ awtfw ^tai i ^car aitftwn^^, 
«l^r wlfctfl (^*- | ^ ^Tt”), #fr^, ns stft 

^^STtfff <2t*rt5T I «*$ 5^^ Vftft'fa ^9!3R ^5 ^1 ^ * 

~# ^ftmftfr? -Hywgtyphio^^ ffcf tfaF*^ C?W ^ ^W® «P srf***, 

t^Ttfff fwat«T <5t*tpn» «ttrar ^mtf%«r "'i apfaariu frar coftf^s -«rt^i 
fear *ira Tt^pr Sarta ®al aitra ntra i ^^sr’t 'sacsnrr 

IS® a^at^ i 



>8 s© I 

r g toi «at ggcv fot»rg «ito 'Q 4 *mgi i 
^firatireg, Sfttonr gto w i w *t »r=r^ griff® 

gt^ca* «rtg. jjjf *p 

tilt *T^ c*lk^ *fTtC*3r ^?^5f «T^W«W^f*f9( gtoi 
WKI3 Wtfl ?tc® r '\\ZH 511 1 ' 

^ftog f®Wfg «W <3t<7-faf*f&, *lt?H 7 

* • 

*itw,- *twt 4t jpw *i?fc*fa» ^ fam '« 

®t*rh8 «RMPi ®rfa1 gftc® *itw i tilt gg-’ 

«rggt<i s%fes>,i «r*j'€T ^t'i>' 

c-Pt^r-i «*g»gtcg wvy gtfl gfg ^ft i j 

fW*f3 ^tfggtfry, W-lU •" 

®toi ’itsffl*!®? *it5}'$>' « **t-. 

_ * , ,' ** ■ • 

1 ' ®TSfWg -<U^\ 

gfagfe ^i® faffc. ^tto tii■-in gw< 

•fc^Cgfl ^ *T <t*^•] 3 til^ "? Cf[^5f*I v l t ? M Ss'li-i-r < 

^ ^tir fafet® t ; ®itft ®n;® w.u gWfa , 

rc f 4®% i 

«tf5W^’ifos’M tf*m gfww «flg? Witt* «itFfa 9 f^® 

lfaz$ *iwi m « to*i ®t^c5?i -■ * ih wi i t't wws $a®l 4® 

«ra eg ^t®? W a^iteCT c^t^ft^^f =1 *t w*f *fa1 *?tat 

to5i i fetsc®* <srtCfa ^ to tow to to- stone « ^'ST# 

«tf^ ^g 3 to .tosft gw gg i tow 'Wto g®j*««ta toto*rt 

«rtrfjgw*® i, tftoi gwi g-tof tot^ '<^1 'srtwt 

gt? eg, tow ww tow *gg gton ^t gg^ gnlf® fato 

* 

toft tow 1 ®tgfat to Vs*t®* to.ws g@gf* gtoks i 

e (3^^) 

ift*r^ Far gtg i. 



( *J(^i2faff*ft<$3 9fa , ) 

,*% 

TO*N5* Jlfa ^ 

1 faz*M w^^<jr ^j^| £%ei <p C ^, 

^<ir ^fc<fj?r witftH 

^T^tf^Tfli, h»t?ihh 

ItW*® Br$®r®?r 1 cwff^ w, at**ti<i, 

«PN^ a% afs«r <p7%?n 

, . Htro Brfqgrog ^viith 

■^ji, fantH. v2rtr»i ^Ttfa ^fippi^? 5i^*i *far 
*r TO i *lf1^ TfaM '5f3- S5 r<prfls5, 

u fa$ ;®jtfa<T ®fa «!CH®iM otift* Wf*T*1 *tfir® f^ l^t?l *rf® 
«(5?t3 3 i*r^ *HtN i. ^ hh^ w«f ^hti ^ts* *3w fc%rat*T 
sststfai’fa ®f^®r ^rmn ^ <>m Hffsun c*im 

^firr® "itw hi i *sfem WMt* • t*tai 

n*rtfw ;wr, s?®t. *TftHtfH*i, HTftfcjwH, *i*hh 
HtH’FtS ^®7tfr HS®!®* C*lf»W mirf fafste 

to i 4% fafste artfa* *W 3*tfa m*\ to i 4.? *hi ste$ ^nst* 

Bffrffjfcg ^Vltfa® ** I HJl»f5f?!r|, * %fipr 3tts?T 

^ *m&* f3F?n »£tf®farcn Bfarets \ Hflfftfirats 

hi «ttfro 4 % *itc®r <srr*nfin *$'w?**wh* *r§® «t?i nr*, ^nqtsK 

«^tH'w w\m s&® i Ht^fnfav or.ig cg>TH cg*tH «i??*r ^hh* 

OT^t® nr«^1 HlH r v J<!tf5 «lt?!l*3 H* *Jc^ ^ 

HHV sfa *f®t|8 INCH'S S3t*jcra Hf|g «flHH* TO ^T5W 3>fa affirm I ^ 
Hfa W «PK HTtf^fl ^^Rfl ^5—^ 

r • «» . 

* ‘TraiwJated by Sarat Chandra Roy from tlie Inaugural addreaa delivered by, 
Dr. Gopal Chandra Cliatterjee, MJJ., in the Hall of .the Indian Association for the 
Caltivatiou of Science-at the Opeuiug.^ay of its Session, 1912-13. 
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f?f ?t*n i to? ?? ^to? <*? fttorsV or to? 
J?t? *t?to ??i ?to ?fc?? $?* 'ftot? *t=5(fto«R? i ?t?i to? 

"* « n 

(O-b* 'Bl! fto’TJtWfa ( Schiaparelli ) J to»fl? fto?C?? ?5? 

«rwc"r? ??t fan] ?f??i ^?t? ^iftocf ?:??f5 5? f?fa& ?f?t? 
??? i '®tsi cfff^ fsfa f?? ?fj:»R ci ^[? si? toe? 

a w? 4??t? '2f?E^ e i ?c? cto ws f»r«f cw?C'»? ^*r? ui??t? ?tar 
?« i «iJK toe? % w4V^nr «nrfoi ?f?csr > *ffto fto c???c*i? 

«** ^ # ?C? fa? *?<f tot? <il??t? ’ =Tt3f ?t?^? ?c? i 

*fi?s ^c?? 4V f?to 3Rt*te fire? fvfm ?tc?i f?£?t*r 

sife:??, •'Stefan? sTftofe?? ’rr’wfnre? to 

W *p*t ?fto ‘to?’!'? 5 fn?teto, ?? i t? n??®j tev 

fartto to i f?? ??? CTItf?**? *lf??it 1 4?^'to n?T ?fto <st?*i 
T ?c? Flffasstfen 5?11 ?f? ^ fto? *t»t ?? sst?1 toc®i to <21?:?? 

.?t^® f??c«? *tfto to? ?e?fc ?ftoc?i ?fir ^q? 

??*r a Fctfi^ fire? M?si ?tc?, ?t?i toe*r <to ffa?^ fa??fa ?te*rf? ?1 

i •* } 

h* 4^ ^ fto «i??T? ?i ?tfai i 4*fv i ?fa ??ri ??i ?t? c? to 

v> f 

ifl? fir? ftost?? »pw ?«o nnen f?? f?*s»i ®to tor, ,^rf? 

fto? ?ton ton ?i, n?rf? *w toe? to tnm ?f??i <sf?'» ??? 

?f?c? ntfnn ??? ^tor? ???i fa toe? ntc? ?—?>t?t? ^*t? ?r?i-* 

m f?!.?:??!!?^ ^ c? «fq? ?? ^Ki ?:»i?fi > ^*t ?f??- 

* • 

?? ?c? »rr«? ?? i '®t?i s^w ?f? ^t??! i:?? tos^firc? 

?r?, ?^:*r «it?T4?? ^1?:?? ^ifti c?t«rt? ? <2ri?n f?^ 

a * j 

«t?i to?? i sc<r? ^?r®? ?t? 1 

?tiw^ ^c?? 4y< ^??i r?c?? ?"n< f?*HPte i * to^^rmt^ 

??®f ??*4 m ??, r? 2 f?> fir? ??c?? h-v*\ *[? i ?ti^rl 

•?t?t:?? ?t? ?t? ?Tf?t* ^rrc? ?i ^' 4% slWrfc^ ?f?»R <£ftw>''* , t 

*rf?f??* - <2r«r? «m*f, <3:?? to ^Wot tlfto? wv 

i ftr? ^^it? ? «i??r? # ton jrte? 1 1 :?? ?i to «?to ^toc? 

wf? ?^?i ?'®t??t? ’to, , ?sf? f?f%??f? ?? 

?r? ???'Q w?? ?fa?s3.V5rc?? fir:^??«rQ ?f?:«t ??^q 

• * • • » * • * 

j ?t:? si fefei <if?f«r» ?«n ?t?t? sf??i cwt^5 ?t?r ??i ^l??l 
I ?fto torts *|f? c? to ?t?t:?? Tlfto? *?f? 



$<**» ftot* i ***«, 

®firc ®tom tofffto®t* 1 $*®i *fftor ton M, 
SOW 50t9 *tTO *1 W»T *to r rtf^Nh ’Tf^Ft^l ct *ttow, *wl 

*1<fflto.®tTO ~ ®t* TO i ^tw’l cwi ^rMc«t w»i TOtt TOfe 

r 

tol «rtto® TO* ^ i Jit'ets®!® «iwj ®£?r <*, ct to TO *wa 

Tfto TO Wf® totfc, c*F«f*i *i*j ^pfaTO >pn ®tTO ^rroft *i**fc 

» 

w TO, c®»r *ri cro®® TO i ^tTO ?<? cq ^tTOa TOra ^to* 
src* ®t*i *iqw fl'm’n ®to to® TO 

c 

®tTO m ®3f (Veuus) j «rf*®w *#& *rw to *[tofa 

tor i ®ttto 'w® <5^ tew wtei wanto RtTOra TO 

TO® TOTO toRI TO®®* i fa fTO *gtf to® cefTffoftfcr *|fwfl 
to TOc®*r ct ^nr TO*® TO®<2f«TO *to*M TOefa •ffafhr 1 
TO '»C 3 | 5 'q to qffor «itc® i tor® c«r to TOTO® 

_** ®tTOl *iTO ®®TOfa® c*r<rnr ®tTO ^to tot® ctw ® to ^rc® 
TO*l to <te«tto i to >*** 1 * ®t® ftoitraf® to ®fat»re cq, 
Itq* TO to*^ TO «h?p to TO^t* *TO® i TOc**r *t*q®fr 

TO* **r ®fa«l te®* TO*r® *®y TO*i «tton to*i yTttoi® 
a c^t^t^rpr TO® torn®, ®tTO® **tt to TO cq, §TO TO 
’ toro ^ i fa® c^^t-sitc^nr sito ®® **nst® TO*i wr ** *11 
cto^tto to fto*t* $*Tt® i to®$ TOttw tow to® 
<atoto tottTO fqfrrfc to stare tori toto®* to« *ito 

« W TORI ^rf®9 W181 RTWTO^t?!* CT 

»✓ 41 

RVrfB ®CT ®T^1 w tol ^Jtc^lt® TO *tol uto 

i 1 

’Itc^ I S13R! ®W C’ll^t®'^ I *lto ^9 3 ?t]f^ 9 lfh5- 

cfftfitom ^c^nr ct vw to 5tftf 

9 

to tow flew *tfw fsr®t® r* ^1 «nti 

ofw ^ »icto R'nro to?rctoi 

i «!lro»r ct tor ^Ts?T9t»i?r ’ff® «lllt 

to?r TO* ^ ^cTO fiwto ^c® m N® toft® 
Rf®?^ TO®tf»i®i ®»jto c* cTOt to® 

irfNrot ®«i ^®jjf? "to0t toft® crotch ft® w # *w 
- *i% *i®TO*rai «ti¥H ®to y&t* ® to ,to<5 «rtc® i' »8 t| «gitf• 
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«rc*cr* ** ***** Mto tAuu* rtm tomw* 


<wf^nr TOfiratiTOi gt TO' fr i to *a to *n i udiw ffir 

' TO fTO fRW Sf»!C5 «ttW 'Sty *$C»T TOR 4* fa* fw ^Tfl* 

sfcn Ttfiiw tojjp ^)i *tfro i M? Sfc tot 

3TO »T5i ** TOl <^cn ^*W swri TO!tTOt*Nt ^fir« i 

f *ff«tft ’rcTO tot *ff«rfy ’'mSV® to ^ to f t?t *f?TO 
TO *rWlt 50%^^C»T?r,(MHrs) TOTO fwt. <if^n I 

oiTO* TO$*t to* Hteft ff| i w fi flMft tow tocto 

> • 

TOrscro 1 * 5 r®i tort «w TOt^ at* tow tzft fcTOTOt Mnstft 
««& to? Cffto *tte*1 ftS I im&n *fk^t ^tTO *M «tw»t^5 ftfTO 


TOc^, «tTO cw$ *Mpf to fMn ftwfo'® i ^to *rtwri % 

« • 

▼Graft** c* to® TO*t f*TOft i to »rofcl otTO TOPt *f*- 


TO, ^*1 «rft ftcro sttn ^ »rrt^ »$* * ^*1 c*ff*TO *faro*f i ^ 

«tc?TOF TOgfa toi ** i owTOruyt c*to *f i ^tito^i tocto 

*1$ TOTtfW *^ii <*tc* I gTOt* 

TOrai writ's firt ▼firai crfev wrirogffttWfTO i wro firwiyi 

TOtonr fro* tow s. fTOfc ▼fros* fW i TOfanr frai *n f^t* 


▼TOl TOCTO te** fro TOCTO »TO TOTO TO I .TOCTO CTOT'O TOFTOW * 
TOftfi &ps vo f^fat «* ftfafc tof *fcn *frotc* ^ ▼tfR «jMf ^pw 
*toi ▼t Mat ▼£*▼, yc«rt *«rcro %s„^tTOf^r wpftj $▼ TOtar^ 
TOrt/cror TOtor^ TO^fit^rri TOtm tqpr TOnfa«rtc e ra # fVii , l i 


iU« »p^1 >tcf« <^*wot TOtc??r TO ^ TO? 4TOW 

• • . • 

Mlfalt^. «n <ff5TO Mtf5 TO*I TOl I >*—' yc^TO*fit «<TO; 
vs —tojwot •TOBfj lP j ** —<*tTO» wTOfc^r ^®t^i iff 
TOW >8 ¥ ^*t • TO^F ^ TOf^51 *TO8^t Tft<^ 

>^C#JtTO TOt **, 'StTO TOt *ft^9l «ffc*l ¥t'81T^S 

toji'sto to?*i ®n *tro .tro prow f*w ’ ** Mw 
cf 'STOtTO i Ms <R?P-«ffTOft ^tf- 

CTO85 TOTO^ jHf fi l 4«*t* f*tTO«F t» TOrt ^tTOI 
TOR cf ywcPij^TOWail f=^ %TTO1 W9 cTO»f TOfTOf 

to'tok t>«c^Fr ^fim wwiV^ftroj ct TOf^i-^-TOft* 4 

TOsi ^**t c*Jii | ^w. »tt^OKfTO « TOlro *tT?r^f 
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foWt*? | 

TO*ito* « st*t tfft**i etc't TOH-^-*tHrt^ faio®* *retfc <Tfq*i 
nHvps «w<i *ji j tom *rf*«n® h i fa*Rr$ «m ^**r *1 
*i*TO *feTO^ i qfcn TOw *to* orftoto awfci 

$\*\ «rfa* arfro nre^i to i *2i tot* rfH: m^TOto *^*i 
to 'e owtoh <$ros5 fed i TO «farai ***** **, toi 

wi to* $to fe*i* TO to**-TO-^TO^ TOrcro toto 
toi **, toi *^t*r * toot* fe**$ ***1 *TO*t* **^i TO* 

* f p 

TOlTO f*t*fc^S *^t* '<4*? •*<$*,f**$CT7 *T*1 ?ffe® TO'- *5M3it^ 
*t**i *fa*i faM ztw i 

toot* TO.toot c* tof* f*** c* *nw cTO *ot?*^ TO \ ^f^ft 
moth toot* *f**ti mot* m* i *TtTO ^*T* TOrrfaH «jf*^fa TO 
*tiTO*rc* **TO Mtsfe *f**i TOre *itc* *i i •$** fa *iro*i fa*- 
f**t* *t** of toot #t* *** TO?* 5,*fon to* <St*t*t* *r*rc* *t*r 
*^*tot* or TO Mt*tOT* c*t* to* *it* toot TO ** toi *^ot to 
toot* f**w<*T* «r®^ fafa *«r* fTOfc *rw^ - *w*9 ‘^t# *^t** i fa* 
motot *ot* of TO* m<stT* *ot apHs Mfa f**M totoott® **TO *f*os 
TO* i m*« <**>*! mot*tM ^ i 

toot ** Mfa* *ot *fa*i oh *faos *r*i *t?i i ch^^oto 

*T*1 mTotT* fTOra* vf*OT to ** *i c* to®i <si*-fTO® MtOTt**fa *TO 
itM cwr *f**l mTOotot, «**? ^TfMOfsj, cH 3 ^^- 

c^t’t *iTHt? cwf^t^=? of ^ito fH^rfar to< fwr« orfro nhe?i 
TO *n . oi tori TOrt if^rs TOi^H o* 

sisR aiw iftiTO «rrcw « cartfcr® «rcw*r (TOl to^t 

^r»T«i «tfc*lB ) TO arf<OB TOfl TO OF TO* TO TOTO 

’srni o^i *fiwtci 1 PmTtafo *flt «th ^tf*ro ^c* 3 *, ^TTO 
^05 'Sifa «ltn f®fl HP TO I «4t *1 *ktf*TTO 

«TH1 ^T*T *^1*1 fa ^*1 TOtal ^ «Iflf*^ < '® <? 'BTVtfire'rtf- ^*T 
f»p*n ^t*1 Hot) ^vs TOi TO M i TOhl TO 5 * TOHTO 
TO^e *1 TOP* HTO^ i *5^pf^5 

<TOO*r f^f’j's T<tTOw t Hn^'TOtcw Of if^hr W**f 

•lort *f*TO^ TOt*^ Hft «a*? ^ito W* c* TO*), TOr 
*c^**TO^ TOte i ^ TOt » «#R fa hhf 








